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P. 0 Box 464 
Golden, Colorado 80401 
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Dear Mr. Rose 

This report represents completion of our Contract dated April 6, 1977, 
and amended on July 20, 1977, and on August 1 1 ,  1977. 

The report summarizes the engineering analysis and other considsrrtiarri 
of the alternative emergency water supplies for Broomfield, Colarsbo. 

We have appreciated the opportunity to work with Rockwell International 
and the Energy Research and Development Administration on this challenging 
and exc i t I ng project . 
Yours very truly, 
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I REPORT SUMMARY 

A Scone 

The Energy Research and Development Administrat ion (ERDA) , through 
a prime contractor, Rockwell International, operates Rocky Flats 

Plant for research and handling of nuclear materials Operation 

of the plant is viewed by some persons as having the potential to 

render the water in Great Western Reservoir unsuitable for use as 

a public water supply for the City of Broomfield, Colorado 

The purpose of this study I S  to provide a comprehensive engineering 

and cost analysis of all potentially feasible alternatives to fur- 

nish an emergency water supply for the City of Broomfield, Colorado 

The scope of the study includes discussion of the problems of 

public relations, water rights, and contractual relationships, as 

well as advantages and disadvantages of each alternative from both 

the government's and Broomfield's points of view 

B Description of the Study 

The study included gathering data regarding Rocky Flats operation, 

Broomfield's water system, and all other water systems that offer 

potential as an emergency water supply for Broomfield 

The duration and time frame of the potential emergency to be 

studied were established by consensus between ERDA, Rockwell Inter- 
national, and the consultant The decision was to assume a 

one-year duration for the emergency and that the emergency could 

occur at any time in the future A contract between Denver and 

Broomfield limits the capacity of the Broomfield Water Treatment 

Plant, and this limit establishes the amount of the emergency 

supply required if Great Western Reservoir could not be used 

Broomfield has designed and will shortly have under construction 

an addition to the water treatment plant which will treat a total 

of 8 0 MGD 

1 - 1  
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Marshal 1 Reservoir 

B1 unn Reservo i r 

Standley Reservoir 

Summary of Recommended Alternatives 

The following tabulation 

alternatives 

The Denver treated water 

long-term emergency supp 

available at present and 

the standby facilities 

presents the eva 

system is the be 

uatton of the 

t short-term and 

y This emergency supply is physica 

woula require the least cost to prov 

The Denver treated water system would require construction of 

$621,000 worth of standby facilities and the acceleration by 

1Y 
de 

some 

several years of the construction of facilities in the Broomfield 

system to transport the emergency water 

supply of treated water as an emergency supply would cost about 

$580,000, and additional pumping would cost $20,000 per year 

Purchase of a year's 

The Broomfield-Denver contract limits the amount of water available 

to Broomfield from Conduit No 

For the long-term, purchase by Broomfield of the remaining capacity 

in Denver Condu i t No 

capacity Such a purchase would require approval by Denver 

81 to 9 7 MGD on a maximum day rate 

81 would be requi red to provide 15 8 MGD 

Present supplies from Denver would provide an emergency supply with- 

out curtailment of use through 1979, and with curtailment of sprink- 

ling through 1982 The 15 8 MGD would provide an emergency supply 
without curta i lment through 1983, and with curta i lment of spr ink1 ing 

through 1990 

I 

An alternate recommended long-term emergency supply is via a new raw 

water reservoir and use of Broomfield's raw water supplies The 
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I I  PROJECT DESCR 

A PROJECT 

PT I ON 

COPE 

1 Genera 1 

The Scope of Work for  the Comprehensive Study Broomfield 

Emergency Water Supply I S  reproduced here, in  par t  A l l  

of the remainder of t h i s  sect ion  (headed 1 General) 

quotes from the above document 

"SCOPE 

I 7 Purpose 

Lhe purpose of thzs  study zs to  determzne the best  

m e d s a t e  emergency water supply for  the Czty of 

Broomfze Id, Colorado, zn the unlzke l y  event that 

t h e w  exzstzng water supply from the Great Western 

Reservozr may Seesme radzoactzvezy contmznuted by 

the docky Flats PZant and rendered unsuztable f o r  

drznkzng water zn accordance wzth Zunzts se t  by the 

Code of Federal ReguZatzons T z t l e  10 - Part  20 106 

(ZOCFRZO 106), and t o  evaZuate the need of  an emer- 

gency suppZy a f t e r  the current surface water control 

and m t e r  recycle projects are completed 

4 Descrzptzon o f  Study 

The comprehenswe study on the Broomfield Bnergency 

Water SuppZy shaZZ be conducted zn two phases 

shaZZ determzne the best emergency suppZy capabzZzty 

that can be used zn the m e d z a t e  future, z f  the normal 
suppZy from the Great Western Reservozr shouZd be CWI- 

tazled due t o  the unZzkeZy event o f  radzoactzve contamz- 

natzor from the 3ocky Flats PZant Phase 11 shal l  

determzne z f  an emergency suppZy zs requzred a#er 

current water controZ and water recycZe projects have 

been compZeted * 

Phase I 

"This report is to cover on ly  Phase 1 

11-1 
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I 

4 1 3 Same as 4 1 2, but wzth a capabzlzty t o  supply 

emergency water t o  Broomfield wzth a capaczty 

equal t o  the planned capaczty of  thew water 

treatment plant 

be the analyszs of the potentzal of  addztzonaZ 

treated water supp Zy from the Westmznster, Co lorado 
thnzczpal System vza the connectzon t o  Conduzt 

No 8 1  a t  128th and Huron 

9btazn raw mter from the Ralston Reservozr or the 

South Boulder Dzverszon Canal whzch are both owned 

by the Czty of  Denver 

supply water from both sources sznce the dzverszon 

canal zs znoperatzve durzng the wznter months d 
for  other ocaaszonal short tune perzods Utzlzze 

the Rocky FZats (RF) Lake f o r  water storage The 

RF Lake zs located southwest of the plunt sz te  on 

State land and zs przvately leased 

pzpelzne from the RF Lake t o  the Broomfield Water 

Treatment Plant by-passzng the Great Western Reservozr 

T h e  flow from RF Lake t o  Broomfield's Water Treatment 

Plant would be by gravzty 

Detemzne the maxurmm capaczty avazZable utzlzzzng the 

exzstzng 10-znch pzpelzne frm Ralston Reservozr as 

zs, and also determzne the modzfzcatzons requzred t o  

provzde emergency water t o  Broomfield wzth the m m -  

mum pknned capaczty of thezr water treatment plant 

The A-E shall also make recomendatwns regardzng the 

necesszty and the cost  of  zncreaszng the RF Lake 

storage capaczty t o  provzde a 90-day supply f o r  emer- 

gency water for  Broomfield Included zn thzs sectzon 

shall be the analyszs of the potentzal of addztumcrl 

raw water supply from 

Included zn thzs sectzon sha tl 

4 1 4 

Provzde cqabz lz ty  t o  

Instal2 a burzed 

11-3 
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\4 

a The Gross Reservozr System zncluding b'?g&l&Wd'S 

Ranch Creek System 

Imzgutum conrpanzes or zndtvzducrt zsomgators Sn 
the general ar0a of &omfiehi 
The ptgoposed Coal Creek Canyon I?wjec+ of the 
Bureau of Recha t zon  

b The ChurchDztch 
c 

d 

4 1 5 Evaluate other reasonabh smergsnoy s o u r ~ s  a8 d p d  

appropmate by the A 4  and a8 crpprovecd by  the Coac 

traotzng Officer 

Pro1 ec t Background 

The United States government, as represented by first 

the Atomic Energy Comnission (AEC) and currently the Energy 
and Development Administration (ERDA), operates the Rocky 

Flats Plant through a prime contractor "for research, 
development, productwn, testzng, s&ockpzte 8wcue~lza)2cB, and 
transportatzon of nuctear matemats 
operation since 1953 and the present operator, the Atomics 
International Division of Rackwell International, has been 

the operating contractor since July 1, 1975 

The plant has been in 

The boundaries of Rocky Flats include about 6,550 acres of land in 

the western portion of the Walnut Creek drainage area about nine miles 

south and west of the City of Broomfield 

about 385 acres and are enclosed by a securfty fence 
boundary of Rocky Flats is withfn a quarter of a mile of Colorado 

Highway 93 and the east boundary adjacent to tndiana Street 
of the natural terrain, almost all of the ourfqce runoff fmm the 

security-fence-enclosed plant site flews northeast along Walnut 

Creek This location data is shown on Figure 1 

The plant buildlngs occupy 
The west 

Becaus8 

11-4 





Official plant weather records indicate the prevail ing winds 

at Rocky Flats are from the west and south During the fall 

and winter months, frequent westerly winds with gusts in 

excess of 60 miles per hour have been recorded 

The Great Western Reservoir is located just east of Indiana 

Street and intercepts drainage from Walnut Creek Great 

Western Reservoir has a capacity of about 3,100 acre-feet 

of live storage and is the storage for the Broomfield Water 

Treatment Plant that serves the western portion of the Clty 

of Broomfield, Colorado 

Water is supplied to Great Western Reservoir primarily 

through the Church Ditch from Clear Creek and from the 

natural runoff of Walnut Creek Also, a small amount of 

water I S  supplied in average or above average water years 

from the McKay and Upper Church Ditches out of Coal Creek 

These three ditches are shown on Figure 1 

The water supply for the Rocky Flats Plant is from the Denver 

raw water system and is treated in a small plant on the 

plant site The wastewater is treated in two separate 

systems -- one for the sanitary water and one for the process 
water The effluent from the sanitary wastewater plant and a 

very small portion of the surface drainage are detained in 

small ponds on the site, sampled and batch released 

During early 1973, a shipment of scrap material was received 

at the Rocky Flats Plant for recovery of usable materials 

This shipment, according to a letter to Broomfield from B W 

Colston, Area Manager of the then Atomic Energy Commission, 

dated September 24, 1973, and further amplified in a news 

release of December 20, 1973, from James R Nicks, Assistant 

Area Manager for AEC, contained tritium, a radioactive isotope 
of h yd rogen 

11-6 
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Tritium was not known to be contained in the scrap at the time 

of shipment and is an isotope not normally handled at the Rocky 

Flats Plant Thus, the scrap shipment was processed routinely 

and the radioactive material was inadvertently allowed to enter 

the plant’s waste system and the sanitary land fill 

The Colorado Department of Health, during its monitoring process 

in April 1973, found indications of unusually high concentrations 

of tritium in the waters of Walnut Creek After very careful 

and comprehensive tests by federal, state, and Rocky Flats authori- 

ties, it was determined that tritium was present in the waters of 

Great Western Reservoi r 

The Colorado Department of Health, by letter of September 17, 1973, 
officially notified Broomfield that tritium was measured in both 

Walnut Creek and Great Western Reservoir in unusually high levels 

The concentrations in Great Western Reservoir were measured at 

23,000 pic0 curies per liter (pCi/l) in June, 1973, and 10,000 

pCi/1 on October 25, 1973 Subsequent measurements have been as 

fol lows 

1974 Average = 8,221 pCi/1 

1975 Average = 2,300 pCi/1 

1976 Average = 993 pCi/1 

1977 Average = 668 pC i/ 1  
(January-June) 

The 1973 level of tritium was unusual when compared to the normal 

levels in the state or when compared to measurements upstream of 

the Rocky Flats Plant 

range is 550 to 1,000 pCi/1 

in drinking water supplies in effect in 1973 was 1,000,000 pCi/l’ 

The Safe Drinking Water Act, Public Law 93-523, has recently estab- 
lished an annual average standard of 20,000 pC1/1 effective June 24, 

1977 

The tritium background level for the front 

The federal guide for tritium levels 

Based upon the records available, the tritium levels in Great Western 

Reservoir have been well below the federal standards, even under the 

new Safe Drinking Water Act 

I 1-7 



3 Statement of Problem 

The problem is one of perception on the #srt of  the citizens of 

Broomfield and this perception is reflect&? fir Chc attitudes of 

the officials of the City of Broomfield This official attitude 

ts contained in almost every document on this matter from the 
City of Broomf ield 

The concensus of all official and unofficial attitudes of the 

representat tves o f  Broomf ield is 

feels that no rzsk to zts  drznkzng laater s s ~ p p t y  zs aoceptcrtZe 

for the heatth and welfare of zts citixenq '' 

b 'The C i e  of @oa/rfteEd 

Since the fall of 1973, thkre have been m-gofng commuhtcatlons 

with Oroomf ield by AEC and its successor, the  Energy bsearch 

and Development Admlnistration, D o w  Chemical, and, since 

July 1, 1975, Rockwell lnterhational as operator of tht k e k y  

Flats Plant, the State of Colorado, and nuinarour other piirties 

on both official and informal bases 

In addition, in December 1974 , Colorado Governor Richard D 

L a m  and Second District Congressman Timothy Wirth established a 

commi ttee and charged it with "devebpzng optzone, aZtarmatzve8, 

and recmendatwns t o  enable the Governor mrd the ~OngreSSmen 

to fuzzy understand and deal wzth the Rocky F k t 8  OpePatton " 
One of the retommendations of the committee, as contalnsd in 

the "Final Report - Lam/Wirth Task Farce on Racky Flats" dated 
October 1 , 1975, was 

"Regardzrig the &.oomfzeld Water SScppZy, *&e Task Fmoe $me&- 
tggatwn ha8 revealed the fottoozn$ f&a ozth re8pOt t o  the 
h w m f i e M  Hater Supply porn the &eat fiestern R&&oir 
Operatzon of the federal facztzty at the Roekg Pk-%a P h t  

has resulted zn radzoactzUe and tmzc t n a t t d i 2 Z  cm&t%n%w 

of the Great Western Reservozr 

Colorado Department of Health and the EPA have det&n%d 

that the present level of contanrtnatum &ea not poee Q tbeixt 

Hmevar, 8 t a d h 3  b& the 

I- 
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to the peopZe of Broomfzeld 

FZats PZant t o  znstaZZ a sophzstzcated water treatment and re- 

cyczzng plant, the Task Force beZzeves no statzc  water suppZy 

shouZd be used for human conswnptzon whzle z t  zs stzZl  subject t o  

potentzaZ contamznatzon from the Rocky FZats PZant 

Notwzthstandzng, p k n s  by the Rocky 

Therefore, we recomnend that Cavernor I;amn and Congressman Wzrth 

request that the Federal goverwnent, zn cooperatzon wzth the Czty 

of h'roomfzeZd and aZZ approprzate County and State offzczaZs, 

provzde the Czty of BroomfzeZc? wzth an aZternate source of water 

t o  repZace the water whzch BroomfzeZd recezves from the Great 

Vesterii Reservozr 'I 

This report was transmitted to Robert C Seamans, Jr , Administrator of 
ERDA, on October 22, 1975 A portion of his reply dated December 31, 1975, 
is reproduced here 

'The matter of Broomfze7d's water suppZy deserves speczaZ coment 

has studzed wzth speczaZ care the nature o f  the BroomfzeZd water suppZy 

and the Task Force suggestzon that the FederaZ Government provzde an a l -  

ternate source of water 

FZats produces water of  very hzgh quaZzty and provzdes extraordznary 

safety redundance 

Colorado Department of Health confirm thzs water quaZzty and safety 

IJevertheZess, aZthough we have confidence zn the effectzveness of the 

segeraZ effZuent controZ zmprovments whzch are bezng and have been zm- 
plemented by ERDA, w e  recognzze and understand the deszre o f  the cztzzens 

of  BroomfzeZd t o  assure themseZves of a water suppZy that zs completely 

safe and that zs adequate t o  meeS thezr czty 's  growzng needs 

ERDA 

The Zzauzd effZuent treatment system a t  Rocky 

Envzronmentai monztorzng programs by ERDA, EPA, and 

In order that everythzng posszbZe be done t o  aZ2evzate thzs cztzzen 

concern, RockweZl zs bazng asked t o  revzew the exzstzng monztorzng 

network zn conjumtzon wzth BroomfzeZd and the Colorado Department of  

HeaZth t o  see zf there are posszble changes whzch mzght wnprove Broom- 

fzetd 's  confidence zn the retzab3lzty of  the monztorzng system or the 

t 1-9 



reactzon tune m t h w  that system, In addztwn, bliQ4 mtt UrrCIep kzks 

d z s m s m  o i t h  the Denver Water Board t o  tm x t~ azwan~ e an at- te 

unsuztubte for nundoepcrt use 

addztwnaZ measureB ehould promde e v e q  r&te as-e t o  the 
cztzaens of &womfzeZd zn thzs matter 'I 

lanpha8.t~ addedf lkrpZglPsnkztum of these 

It is also important to note the comnents of an W3j4 Beport Rqiew Task 

Group that revte& ths Lam-Qirttr Task kwca r- amno,  T h  
comments of this EW Repcgt RevJew Task Gruup w e  contaSned in ata@- 
mento to Dr Qmmn's letter of Drscember 31, T b s e  cctmwnts 

appear to be dafinjtive of the limtts of t)W cq#~€@tent by Br. -gs 

"COMWENTS 

Thzs oaprehsnse;ue study resutted zn 28 rmcweadutzons to BRPA few 
q m v m e n t  of the Zzquzd e f f l u e n t  mtmt meohan.Latlrcr t n  eff& at the 
P h t  AZZ of these recomnendatms wre QdQpted by EWA and mpZmm- 
tat- of atZ but b o  has been ezther znztzated or canptgted. 

excsptwns are rscarmendatzans for  total Plant wter reoycte, trhzoh hae 
been authomzed by Congress, and for a dcar and wnp0u-t q s t m  to 
etumnate surfme water m f f  and t o  capia4~0 reteases nhZ& q h t  ocpcr 

by aoczdent 

for PY t978 fundzng approvat 

The water %mpmndnent p&ct wztt be requwtd by BaBA 
Wzth the uttzn#zts add&on of to&d 
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I 
1 water reeycZe and emergency unpounanent, Rocky Flats wzZZ have the only 

system of  thzs  kznd known t o  us for an zndustrzaZ operatzon 

I 

No process effZuents are reZeased from the PZant sz te  

effZuent whzch does go o f f s z t e  zs processed a t  the recentZy znstaZZed 

tertzary treatment faczZzty, thus provzdzng addztzonaZ assurance that 

thzs outfa22 contznues to meet exzstzng drznkzng water quaZzty standards 

AccompZzshment of  such extraordznary precautzonary measures zs zndzca- 

tzve of  ERDA's deszre t o  be responszve t o  every envzrmentai! aspect of  

the Rocky FZats operatzon 

The sanztary 

Conszderable coneern has been expressed by the Lam-Wzrth Task Force 

over 'radzoactzve and t o n e  materzaZ contamznatzon o f  the Great Western 

Resemozr' 

Reservozr, as s m a r z z e d  beZow, are zndzcatzve of the current effZuent 

controZ program These data support the ERDA consZuszon that no known 

heaZth or safety hazard exzsts  zn the Great Western Reservozr by reason 

of  the past or present operatzon of  the Rocky FZats PZant 

Concentratcons o f  radzonucZzdes zn the meat Western 

WhzZe the exzstzng c z r m s t a n c e s  do not appear t o  justzfy  repkcement 

of the Great Western Reservozr at Government expense, ERDA f e e l s  corn- 

pelzed t o  do everythzng reasonable t o  aZZevzate cztzzen concern Over 

future contamznatzon 

Department o f  Health the exzstzng monztorzng network for eff luents 

enterzng the Great Western Reservozr zn an e f f o r t  t o  zdentzfy any 

avazZabZe zmprovements t o  these detectzon systems and t o  unpZement any 

unprovements whzch wzZZ provzde for  zncreased pubZzc confidence as t o  

system reZzabzZzty and reactzor tune 

To thzs end, ERDA wzZZ revzew wzth the Colorado 

AZthough the posszbzZzty of  a future reZease from Rocky FZats whzch 

wouZd render the Great Western qeservozr unsafe zs very remote, ERDA has 

begun dzscusszons wzth the Denver Water Board t o  e x m n e  the avazlabzZzty 

of alternate water as a contzngeney 

Government expense as a substztute for  Great Western Reservozr water zn 

Thzs water wmZd be purchased at  
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the event that  any occwlence a t  the Rocky Flats PZavrt rendere 
t h e  present nater suppty  unsuztabZe for muft&?t.ptzZ u ~ e  mese 

dzacusszons are t z k e t y  t o  be znfZuenced by the o~pacztqi of ths 
exzsttng l t n e  from Denver to Broomfield and by the Dsnt)er rullcrhr 
Board's judgment as t o  avazlubtltty of wuter for such aontzngsnoy 
a2 Zocatwn I' 

, 

The purpose and objective of the study was to carry 6,Bt d cmpre- 

hens ive anaiys t s of the potent la1 wath suBpt les that e&ld provWe 
bromf ield with emergency water service This analysis @valudt& 

both triated water And raw water bptfchs #ram the s f s h d p f h t  o$ 

availability, cost, time s&hedOle, pdttllc gtcept-$in'ie, Srd 

achtevability from the legal and contractual pijfn21 St irlW 

The technic61 staff of Rockwell Internation&\ at k k y  FlLts 

has contaicted the water sirpply entitles in the area dnd has 
carried oat a comprehensive In-house Analysis of this prbB'lem 

The results of this analysis offered rn SFniplt solutien to the 

problem 

competition far any available water in the area by munlcipallties, 

industry, and agriculture, and the uncertainty of the bknver 

mter bard's abilities to dbvelop adcjftiohiil &iter supptks  and 

treatment fdci 1 it ies have combined to precfrrdt any rklatldly 

s i mpl e, s tra igh t fdr6+ard so tu t Ion 

The constraints of Colorado watek law, the strong 
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B Rocky Flats Pla-t Water Facil ities 

1 Present System 

The water supply for the Rocky Flats Plant comes from 

the Denver Moffat System The sources are either the South 

Boulder Diversion Canal or Ralston Reservoir The South 

Boulder Canal transports water from Gross Reservoir to 

Ralston Reservoir, and although the canal has operated 

year round, the present plan is for the canal to be 

operated only from April through October Water from the 

South Boulder Diversion Canal flows by gravity through a 12-inch 

buried water line to the Rocky Flats site 

The alternate point of supply from the Denver system is a 

connection to the outlet works below Ralston Reservoir The 

water is pumped from this point via a 10-inch buried water 

line to the Rocky Flats site This system is capable of 

delivering 1 0-MGD to the plant site 

Rocky Flats has a 1 0-MGD water treatment plant to 

provide for its internal needs for potable water In addition, 

untreated water from the Denver system is used for cooling 

tower make-up and miscellaneous uses, such as plant and shrub 

watering and road spr  ink1 ing 

At the present time, all of the wastewater from the plant's 

sanitary system is treated in a 450,000 gpd-capacity three- 

stage wastewater treatment plant The effluent from 

this plant is retained in holding ponds and monitored After 

testing verifies the water meets all discharge standards and 

ERDA guidelines, the water is released to Walnut Creek 

Wastewater from the plant'sprocess system, which miqht contain 

chemicals or radioactive wastes, is treated separately by 

the precipitation and clarification process and the liquids 

removed by evaporation The residue is shipped off-site to 

a national waste repository 

11-13 



Most o f  the surface water runof f  fram the p lan t  s i t e  

flows into the Walnut Creek drainage to the east of the 

p lant  and then In to  the Great Ms tMr r  ResliPvolr 

surface water runoff from the southern edge o f  the p lant  

s i t e  f 1 M  i n t o  the Woman Creek drafndge A s&l l  

amount of the runoff i s  co l lected in owsi te  detention 

ponds for analysis and l a t e r  release 

The 

2 Future System - Under Design .or Ccsmwskcion 

The h c k y  F la ts  P l a d  has tinder csnstFuction a d v # k a  

sani tary  and process Astewater  s y S t e  t h t  w f i  1 Be 

c~osei+ ~ o a p  reeyc 1 ing processes 

from e t t h t r  system w l l l  b’e released off tf% gl&f s i t & ,  

instead, wastewater w i l l  be procesl& t o  rcmc5ve all JaJlks 
contaminants a w  t h n  us& for d e - u p  w a t ~  in c w l ~ r r g  t&Ws 

and bo i l e rs  Recyclfng w i l l  reduce the a#mmf df rrm 
water addid to thb Rocky F la ts  system #ram the &?n3&+ 

source 

dA wastewiatGr 

Also under design are a ser ies of  detent ion p6nds 

tha t  w i l l  c o l l e c t  the  surface water r h f f  frm thd seEdtTt#- 
fence-enclosed por t ion  o f  the ptant  s i t s  

water wftl be analyzed and processed-, ff ntcisshyy, bs’fora 
bern$ released t o  the downstream water coufses 

f W  c o l l e t d  

The t iming of stormwater runof f  fr& th& plaht 

s i t e  w i l l  be a f fec ted  by t h i s  syst& 6 rd f& ing  t f w f p d  

flows and delaying the flaws but not cfidftrrirvg the toWJ 

stormwater volume The ponds w f l  T call&% tllb f le d&tcTng 

ttte storm, and a f t e r  tes t  v e r t f f c a t f o n  OF mn-cotGAfm-troi i ,  

the water w i l l  be released Sbuid btiy of the swfike water 

detent ion pan& be found to contain mater ia ls in  eeess  of 

the W e r a t  discharge l im i t s ,  tke water w f T 1  b’& p r M e 3 - d  

as necessary t o  meet the r e q u f r d  l i m t t s  

, c, -. 

11-14 



C Broomfield Water Facilities 

The City of Broomfield serves about 19,000 people and has 

two separate water systems The original system, with its 

raw water storage in Great Western Reservoir, serves the 

westerly parts of the city 

water supplied by Denver under permanent contract, serves the 

easterly part of the city The distribution mains for the two 

systems are interconnected, but separation is maintained by 

c 1 osed va 1 ves 

The second system, with treated 

Broomfield's system serves slightly more than half the popula- 

tion This system utilizes water from Clear Creek via the 

Church Ditch, from the natural runoff of Walnut Creek, and from 

Upper Church and McKay Ditches out of Coal Creek This supply 

produces an average annual yield of about 2,400 acre-feet from 

the Clear Creek water and about 500 acre-feet from the other 

sources 

Raw water is stored in Great Western Reservoir, located one 

mile south and west of Jefferson County Airport and just east 

of the Rocky Flats Plant site This reservoir has active 

storage of approximately 3,100 acre-feet and is used primarily 

to provide carry-over storage from spring runoff for release 

later in the year The reservoir has very little capacity for 
year-to-year storage to even out the wet-dry year cycles 
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111 STUDY METHODOLOGY 

A Study Criteria 

1 Project Assumptions 

a Duration 

The duration of any potential emergency is very 

difficult to determine For this reason, considerable 

discussion was held with the personnel from both ERDA 
and Rockwell operating the Rocky Flats Plant, and some 

preliminary analyses were made 

The result of the discussion and analysis was the 

selection, for purposes of this study, of a one-year 

duration for the potential emergency This would take 

into account the seasonal variation in water use and 

in water supply It also would allow a period suffi- 

cient for a comprehensive review of the "causes and 

effects" of the emergency and allow time to carry-out 

any remedial work that might be necessary 

b Time Frame 

The timing of potential emergency was also subject to 

considerable discussion primarily to determine the 

amount of emergency supply which must be available 

Broomfield's water system planning is premised upon 

expansion of both the Broomfield system and Denver system 

to meet the needs of the growing community Comprehen- 

sive utility plans, prepared for Broomfield in 1973 and 
updated in 1975, are now being implemented for the two 

s ys t ems 
- _  

The Broomfield supply system will be expanded, according 

to present plans, to provide 8-MGD maximum day date 
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This will include purchase of the necessary additional 

water rights, expansion of the rkw water pumping station 

and the treatment plant, h e  ddttional iter lines and 

pud?nS to balake the system a i  8 ik8 

The Denver system Is planned by Broomfleld io be expand& 
- -L-z 

in two stages 

distribution, transmission, and iktorige f&il fties nkes-? , 
sary to utilize the full 3 7 M& dvailable under the presgni 

id$ 4c t < 3- - 
Denver contract 

' f .-. 

I 
1 I - -  =-. I . 4 

+he first will b5 b add thk trdted water 

The drdamffeld to&reh&sfve iltifitv h a n  - 
% & * :  &@%+ - ~ &.E -E 

prepared in I975 suggests &h& 6 NQD additional :forage and 

about 8000 line21 feet of 8-15 inch &ins will be n c d d  
., ,..-d, 

before l&O 

pumping and transmtssfon f&cillQi& tts utflize 15 6 I& 

a3atlable with the puychai& OF the rcmafntng c&city in 

Conduit 81 Broomfield has the first right, by con- 

tract, to the r&ainlng CiShcfty in Condul; & 51 aid L s  

initiated negotiations to purchase thl ca&itp 

The second stag& wil? &s to add tr&& &er 

. i_ 

i 

For the purpose of establishing the relationship of 

pregent water use by the custamers on the Broomfield sy;'tem 

and projecting this use into the future, the population 

developed in the Broomfield Comprehensive Utility Plan was 

used This data is presented in figure 2 

- :€ 

-r 

w 

Th& Rocky Flats Plant closed-loop sanitary wast2water re- 

cycfing plant will be completG-by 19B and the surface 
water control program completed by 1980 

will reduce substantially the potential of iking the water 

stored in Great Wesiern Reservoir unsuiiatTe for use 

.iii- 
These two proJects 

z 

- *=-  €.-, -*--I-... F 

When compared with oth?er cities o# its s i & ,  Broom#ield 

has been far-sighted in its water system planning This 

planning has inetuded develb&ent of the maximum practical 

- 
- +  
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34 

wter supply and treatment from the cxisting Broomfield 

system I t  ha9 lncluded also a Wmnmt ccmttact w i t h  

the Oenver Water Board for a major supply to supplement 
the groomfield system 

r- 

These two cwletely sepcrrate s ~ y r m s  have ppuidsd 
Braomfield with the best and mas$ reliable system practfcal 

At the same time, Broomfield has agqressivefy pursyq4 the 

expansion capabilIty csf bath systftrqs ta atccaa@ate future I 

growth 

Also, Broomfield hes enter+ intQ a &int dwalc\pmyt{ - c a r  

tract wi$h Westminster for qstqkqtft trwtlaeat, -- u$~+F a 
plan envisioskng the reuse Qf any tegally avatlabl-a plant 

effluent 

Qroonrfield has not only plswed €Qr but a l s  has pursued 

the most practical sources od future water sup#€y 
these potential water suppl cgs tlpt offer th9 Wst prc&sa 

to provide emergency supplies 

I t  € s  

b fjrootafreld Cost Shariqg 

Broomf ield is justifiably rehctwt to accept as sn 

"emergency water source" the supplies that the City has 

nurtured artd invested in to ensure availability when requtrqd 

for future growth 

indicated a willingness to sbre in  the c~sts and befits Qf 

joint development 

tiowever, the &mtqf ield offFials have 

Joint development of these projects, 
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which would be used initially for the emergency supply and 

to meet normal demand as growth in population occurs, may 

offer the most flexible and immediately available alterna- 

t ive 

c Level of Service 

The levels of service to be provided under emergency con- 

ditions are to be as nearly equal to the present as possible 

However, the term "emergency conditions'' suggests that some 

levels of service other than full and complete should be 

considered 

The amount of water required for domestic, commercial, and 

industrial purposes is accepted as a fixed requirement 

The amount of water required for irrigation of lawns and 

landscape planting in both public greenways and private 

yards is assumed to be subject to some reduction 

For purposes of this study, curtailment similar to that 

currently being imposed upon Denver water users by the 

Denver Board of Water Commission was assumed 

The Denver water system has experienced a one-third decrease 

in summer demand and an even greater decrease in maximum day 

demand during 1977 Water restrictions which limit lawn 

irrigation to three hours every third day have been used to 

achieve this reduction Broomfield has a restriction pro- 

gram of two specific one and one-half hour watering periods 

every third day and reports a reduction in water use of 20% 

on a summer day The Broomfield situation is not directly 

comparable because of additional customers that have been 

added to the system since 1976 
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For purposes of this study, two levels of service are 

analyzed, 

mrurtalled demands, and second, providing an emergency 

supply with curtailment resulting in a one-third decrease 

in the maximum day demand and a one-thtrd decrease in total 

sumner demand Figure 3 shows the projection of normal and 

emergency water use demands 

ffrst, providing an emergency supply wttb 

The curtailed demand level as experienced on the Denver 

Water System this sumRcr provides water for all norrrral 
domestic, coIRR)crcJal, and industrial purposes and also 

provides enough water to maintain lawns, trees, and shrubs. 

6 Sources of Information 

A great deal of information was gathared from many sources in 

conducting this study This material should be helpful In the 
evalwtton and implcmentatron stages For this reason, a single 
copy of all the material was coapiled, indexed and delivered, with 

the report, to Rgclcmll International 

1 Entities 

Oeveiopment of an emergency water supply for Broomfield is of 

interest and concern to a great number of public and private 

entlties These entities and individurts can have cmoidetab\e 

influence on the alternative selected as a result of this study 

The process of decision -king by the varrous entities involved 

can be slow and at tiraes at variance with a solution to the 

problem of the BrooAlfteld emergency water supply 

To date, the entities and individuals involved have been most 
helpful, informed and responsive to requests for informtion 

The major entitles involved Include tCM fullowing 
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Monitoring and analysis of the Walnut Creek water supply by the 

Colorado Department of Health, Environmental Protection Agency, 

ERDA, Dow Chemical, Rockwell International, Broomfield and others 

Studies and correspondence regarding alternate or emergency water 

supplies for Broomfield by the Lamm-Wirth Task Force, ERDA, Rock- 

well International, Dow Chemical, Broomfield and its consultants, 

and others 

Studies of the Broomfield and metropolitan water supplies and 

facilities by Broomfield and its consultants, Colorado Legisla- 

ture Metro Water Study Committee, Denver Regional Council of 

Governments, Westminster, Denver Board of Water Commissioners, 

and others 

A listing of these sources is given as part of the appendix to the 

report 

3 Analysis 

This project was constrained slightly by the 140-day time frame 

of the study However, this was adequate to carry-out all except 

the most exhaustive studies necessary for this project, and the 

time available was adequate to reach some positive conclusions 

and recommendations 

The conduct of the study included a literature search of all 

available studies, reports, correspondence, contracts, and other 

materials that related to the project One copy o f  all material 

is transmitted with the final report 

Meetings have been held, both formally and informally, with the 

entities listed above Minutes of the formal meetings were 

developed as a part of the record for this project 
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The remaining data gathering was on an inform! basis by 

members of the consultant's staff end by the sub-consultant 
water rights, Leonard Rice Consultlng Water Engineers, Inc. 

The information, data, records, and materials obtained were 
rev lewd and, where appropr late, cheeked by the consultant I s 

staff Additional studies and analysis of a11 the materlal 

on 

7 
were carried out by the consultant's staff and fom the basis 
for this report 

The conclusions and reconmendations of this report ere the 
result of this input and the analysis of the Consultent's staff 

The cost estimates included in this study are to provide a eanpsrf- 
son between alternatives For that purpose, basic Eorrstruttiam 

cost per unit of capacity information wms eequlrsd from the t h ~ ~ a r  

Water Department for 1977 level costs 

The Denver Water Department cost &a Is shown in Table 1 

Data provided by the Rockwell lnternatl-onel staff r a p m s l b l e  far 

preparation of cost sstimtes, s g m s t s  the follcrwlng factars 

should be added to that basic contract cost 

Denver Plan 5% 
Engineering and Inspection Costs 1 5% 
Contingency Cost af Contract Ictus Engirreering Coat 25% 
Escalation Cost per Year CompoQ#rdd 

For example 

Denver A1 term€ tve Emergency Cortnbct ion 

Rtght-of-way cost 

Construct ion Cost 

5500 t F 20" main at $41 OO/ft 
5 8 R60 Pwaptng Statton e $32,5OU/nr;D 

Sub-Tota 1 
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Denver Plan add 5% 

Engineering and Inspection add 15% 
Total of both plans I S  20% 

1 20 x $414,000 

Contingency Cost add 25% 

1 25 x $496,800 

Use 150% of Contract Cost from Table 1 

1 1 1 - 1 1  

= $496,800 

= $621,000 



TABLE 1 

CONTRACT CONSTRUCT ION C O S T S  * 

RESERVOIRS ($/MG) (MG - Million Gallons) 
$4 1 2 , 000 .  BO 1 to 2 MG - 

3 to 5 MG - 329,000 06 
6 to 9 MG - 274,000 00 

10 to 15 MG - Tff,OUO Ob 

PUMP STATIONS f$/MG) (MGD = MilTion GallonslDay) 

Low Head Station - $ 3 2 , 5 0 0  00 

High Head Station - 37,900 00 

Dual Lift Station - Use approximate valves t e 
Low Head x cost/MGD + H idh ff&d x cOst#MGD 

P I P E L I N E S  ($/FT ) (fT = Lineal Foot) 

16-inch - 
18-inch 

20- inch 

24- inch 

30- inch 

36- inch 

42- inch 

48- inch 
54- inch 
60- inch 

66- inch 

72- inch 

78- inch 

84-inch 

90- inch 

k These costs are at 1977 levels as developed by 
the Denver Water Department 
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IV INVESTIGATION AND DESCRIPTION OF ALTERNATIVES 

A Treated Water Alternative Systems 

1 Enaineerina Desian Criteria 

The engineering design criteria for the treated water system 

were primarily those presently used by Broomfield's engineer- 

ing staff 

Pressure 

Pressures should not be more than 110 psi or be less than 40 

psi (pounds per square inch) The pressure variation 

between static and operating conditions should not exceed 

25 psi at any location 

Capacity of Facil ities 

Water treatment capacity, or in the case of the Denver 

supply, Corduit No 

the maximum day water demand rate 

81 capacity, should equal or exceed 

Treated water storage capacity should be equal to or exceed 

that required to supply all demands for water at demand 

rates greater than the maximum day water demand rate This 

would include demands imposed upon the system for both 

domestic and fire protection purposes 

Pumping stations should be of capacity to equal or exceed 

the maximum hour water demands with the largest pump out of 

serv i ce 

Transmission lines should be of capacity to minimize pressure 

losses in the system A rule of thumb limits transmission 

line head losses to not more than one foot per thousand feet 

of pipe length The distribution system should be looped and 

reinforced by lines large enough to provide the maximum day 

IV -1  

I 



demand plus f i r e  f low The minimum l i n e  5im should be 

4-1nch dtameter and a l l  l i nes  fqtjkg fire L r # r ~ t s  ehQu1.d 

be at least s i x  inches in d i e t e r  

2 R e s t r t c t h s  

The emergency supply t o  be designed for in this 3tjydy h #iwt 
to replace t h e  fu ture 8 0 HGD treatmeat ospjlctty of the-3yganr 

f i e l d  water system 

that, since t h i s  supply was for emergemy only, reorik- 

t ions on water demand could be imposed 

design was based on two-thirds of the mggIW-day Fd+B, 
5 3 HtXI 
of u5e under emergrncy condrtions Is’fmmd .on pa$e * t l l ‘5  

For purposes of  t h i s  study, I t  was ‘itsstlRPgd 

Wws, the aqlms#r?rng 

A m r e  deta i led discussion bf thegaus~M$jf;e c u r t W B m t  

The Ct ty  o f  Broomfield 1s served by @m wamr sy4r;WaS 

o r r $ i n a l  systm, or :9rmmfield suppliy, 4 n ~ l ~ k ~  r p ~ + ~ # r  Bww 
in Great Western Reservoir and the Br&fleld TreWamt +P.Wst 
The Broamfjeld supply system serves the rresterly p o r t h  of Irk 
c i t y  The second syst-am, w i  t h  treated umzer sigil;LfilW 4y40fiwr , 
serves the easter ly  p a r t  of the c i t y  

f o r  the sm, systems are IntsrtonnrMPd, hobwV$rD o€fpsirotkm-& 

ma’inntained by closed va1ufs 

fke 

Zhe &.)stF&bt#f$Qn E % ~ S  
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Jefferson County Airport 

the water from the treatment plant to the storage is 

6 0 MGD and presently is being expanded to 8 0 MGD 
transmission lines are large enough to serve the system 

when the system reaches 8 0 MGD capacity 

Pumping capacity to transfer 

The 

1 
I 

The Broomfield distribution system presently extends well 

into the Denver contract service area As development 

continues, it is expected that portions of the distribu- 

tion system will be connected to the Denver system so that 

only the area west of Main Street will be served by the 

Broomfield supply system This will occur as additional 

water customers are added west of Main Street to increase 

maximum day use to 8 0 MGD to match the ultimate capacity 

of the Broomfield treated water system 

It is the intent of the City to use the Broomfield supply 

system to the limit of its capacity and to delay transfer- 

ring areas to the Denver system as long as possible This 

policy will take full advantage of the lower cost of the 

Broomfield system which delivers water at about 2/3 the cost 

of Denver water Denver also has a system development 

charge (tap fee), presently $1575 per 3/4- inch connect ion, 

that is imposed on each tap added to the Denver system 

Pressure reducing valves divide the Broomfield distribution 

system into two zones These pressure reducing valves are 

necessary to protect the area generally east of U 

from excessive static pressures in the water mains 

S 287 

Expansion of the Broomfield water system to 8 0 MGD will 
require Broomfield to acquire substantial additional water 

rights to increase the raw water supply, to increase the 

raw water pumping capacity, to expand the water treatment 
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plant, t o  increase the treated wdtar pumping capacity, and 

to Add addit ionat mains t o  th % i s t i l k t i o n  network 
i ' t  1 

L .  L e i  
When the iO-inch main on Rarn Stre& 1-5 transferred to the 

benver syktem, i t  w i l l  prokabi y be nicessary io provkde 

addi t ional  mains to the Btoomficrd syistan to of fset  the 

resul t thg loss o f  capacit; One p*nsYL11 i t y  & u t i  to 

provfde'a 112 mi le  long in te rcodec t  of the I b i n c h  ?end 

lb- inch m?ns &n iitarslonke St&ct 

jC - cr#- 

- 

<1 G. 1 - 
The hi le%i sysf'e~, located kMh o f  &e C i t y ,  i s  not  

r *- - s t ?  - ..= ' kt 

I nc 1 uded 1 n the "benver e b k  rac t Serv ige Area 

bekause of't'fie €The neceS3ary t o  c d i i f r u c t  &Fns to cdMlect 

the # I le -h i  system t o  thetBr&mf te id  supply systm, setvice 

to'the Hi fe- i i i 'arga has'biren provid&d from the Oenvcr 

system on a tempor'ary basis 

p resmt l y  incT&t%s I70 taps and has a potcnttal  for 3 0  & s ,  

w i l l  be transFerrid from'the Denver System t o  the BtanfFeTd 

&&em i n ' i i i e  Z i r  tutu;& 

However, 
. t  i ' - 9  -I - F- 

- *r* '= t- , L k  r I T  

L - e- '' 
\ -  

The Mite-hi system, A i c h  
f -  -1 i + 

I d z - 3 . 2  ,? 78 -  

3 

The hgreement between 6envcr Lnd 88&n f ie ld  l i m i t s  :he 

C&pc i t y ' o f  the Bibomfieid i&pply $stem t o  7 0 MGD 

c i  1 fd t fon 6e tAen the f i rn i ts  'of the eontract and the e m c i t y  

of &e propoieb Br-bomffeld"&ter T r b m e n t  Plant was not 

achieved p r io r  t o  completion o f  t h i s  report  

3- *P 

&econ- 
< t - L  I -  L t-e. 

- i  I 'bP., "-, i - &< > - 

s r  A- 
.. 

I n  Auqust 1971, the C i ty  o f  Broomf i e l d  &and i the De&er'&rd 

o f  Water Commissioners entered info-an asieement wherkby 

Denver would supply treated I?- Iiraier - t o  k - f i e jd -a t  tce 1 w-ximm 
day rate o f  about 9 7 HGD Bl'oomfieid*paid about $3,r'Od:&O 
or some $320,000 per HGD t o  purchdse the ~ n i t i a l ~ c a ~ a c i t y  i n  

Condu I t 8 1 

< '  .,$ - - v- L e- r i  = - .  

%=Ax -.*. 

f % -  ' z L* J 

z' 1 - 2  
1 &.. P 2 4 '- L. 1 _ _  C f -  

A 

t c c i Q- 1') . .! . . - -  
The contract required that  Br&nnfl&ld construct the m k h a r y  

L . =  - <.* 
pumping and transmission f a c i l i t i e s  a t  i t s  expense to convey 
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the water from Denver The pumping station and transmission 

line, Conduit No 

city beyond 9 7 MGD paid for and owned by Denver The 

capacity of the Denver system to deliver water to Broom- 

field's eastern boundary is about 15 8 MGD The excess 

capacity, an additional 6 1 MGD, is not presently used 

The Broomfield-Denver contract gives Broomfield the first 

opportunity to purchase the remaining capacity, and Broom- 

field is presently negotiating to obtain this additional 

capacity for future growth This additional 6 1 MGD capacity 
would cost at least as much as the original 9 7 MGD Or 

6 1 MGD capacity at$320,000 would cost about two mi 1 1  ion 

dollars at the original prices The purchase price would 

probably be more to reflect some return on the Denver 

investment 

81, were oversized with the excess capa- 

The Denver-Broomfield Pump station located at Washington 

Street and 96th Avenue was constructed to accommodate 7 

pumps, each with a capacity of 5 MGD operating against a 
head of about 350 feet At the present time, 3 pumps have 

been installed Capacity is adequate to meet the 9 7 MGD 
maximum day rate with one pump on standby 

At 128th Avenue and Zuni Street, where Broomfield's master 

meter on Conduit No 81 is located, a pressure regulating 

valve has been provided to limit maximum pressures into the 

Broomfield system to about 145 psi 

The Broomfield-Denver contract defines the geographical area 

in which the Denver water may be served At present, a large 

portion of the service area eventually to be served by Denver 

is still being served by the Broomfield system As demands 

on the Broomfield system increase, areas including Mile-hi 

will be transferred to the Denver system Any such connections 
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t o  the Denver system w i l l ,  by ContraEt, W of a pkhV~UMUh't 

nature and subject to the s y s € m  &ulh3priwH%€ eh&t*, 
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capacity of the delivery system that transports Denver 

water to Broomfield can be increased to 15 8 MGD merely 
by adding one pump to the pump station at 96th and 

Washington 

The Denver-Broomfield contract was written to give Broom- 

field the first right to purchase the remaining capacity 

in this delivery system to provide 15 8 MGD on a maximum 

day rate Broomfield has initiated negotiations to pur- 

chase the additional capacity to provide for its increased 

water use due to population increases At the time of 

this report, a contract had not been signed granting 

Broomfield the extra water supply from Denver In fact, 

Denver has indicated a reluctance to commit the additional 

water until the proposed Foothills Water Treatment Plant 

is completed 

The terms of the Broomfield-Denver contract restrict the 

geographical area in which the Denver water may be used 

Boundaries of the area in which Broomfield may serve 

Denver water are shown on Figure 4 

The Denver system offers a potential emergency treated water 

source for Broomfield The separation between the two 

systems in Broomfield is achieved by closing valves in the 

distribution system 

Denver water would immediately flow directly into the 

Broomfield system (See Figure 5 ) 

These valves could be opened and 

The western-most section of Broomfield is at a higher eleva- 

tion than that portion of Broomfield served from the Denver 

system Water pressure from the Denver system serving 

higher elevation areas would be low In the case of the 
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Jefferson County Airport area, the pressure would be so low 

as to be unsatisfactory if the distribution valves between 

the systems were opened to supply all of Broomfield 

The treated water storage located at the Jefferson County 

Airport would be unable to function due to its higher 

elevation if connected directly to the Denver system 

Physically, the Denver treated water supply could be used 

to provide an emergency water supply to the entire Broomfield 

system with the addition of one transmission line and a 

pumping station to lift the water to an elevation to f i l l  

the storage tanks at the airport The proposed transmission 

main would transport water from the Denver supply system and 

connect to a transmission main on the high pressure Broomfield 

supply system These proposed new facilities would provide 

adequate water pressure to the higher elevation areas on the 

west side 

The cost of the 5,500 lineal feet of 20-inch main and a 

5 8 MGD capacity pumping station required to provide adequate 

water pressure to the higher elevation areas is estimated to 

be $621,000 at 1977 construction costs 

Normal operation of the Denver Service Area system on the east 

side of the city will eventually require additional storage 

and transmission capacity to fully utilize the entire 

9 7 MGD from the Denver supply Additional facilities 

beyond those necessary to utilize the 9 7 MGD will be 
required to utilize the 15 8 MGD from Denver Broomfield 

has plans to provide these facilities as the demand for 

water from the Denver system increases 

treated water as an emergency supply would accelerate the 

need for these facilities The specific facilities required 

Use of Denver 
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I and the timing of their development would depend upon the 

postulated timinq of the emergency 

The demand on the Broomfield water treatment plant is 

expected to reach the capacity of 8 0 MGD before 1980 
according to Broomfield's population projections The 

use of Denver treated water as an emergency source would 

require that additional transmission and storage capacity be 

available in the Denver portion of the Broomfield system 

as a contingency for use during an emergency This extra 

capacity would be equal to that amount of water required 

for the emergency supply The maximum amount of emergency 

capacity required would be the entire 8 MGD capacity of 

the Broomfield water treatment plant 

cit; would be less if water use were curtailed through 

sprinkling regulations for the duration of the emergency 

This required standby capa- 

The relationship between the capacity required for un- 

restricted use of the Denver supply system and the require- 

ment for transmission of emergency supply through the 

Denver system is dynamic To illustrate this fact, under 

one cond it ion to provide emergency standby capac i ty would 

require Broomfield to construct facilities about eight 

years earlier than normal for unrestricted maximum day 

water demands Under another condition to provide emergency 

standby capacity would not require any additional facilities 

Curtailment of water use for sprinkling during the period 

of emergency would reduce the standby capacity required 

The present maximum day use of 5 5 MGD from Broomfield plant 
and 3 1 MGD from Denver would require standby capacity in 

the eastern portion of the Broomfield system for use in the 

western portion of 2 / 3  of 5 5 or 3 7 MGD 
reduction of the Denver system use with restrictions (2/3 of 

3 1 = 2 1 MGD) would provide 1 0 MGD of  t h a t  capacity 

However, a 1/3 
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( 1 )  Construction of a transmission main and pump 

station to supply the high pressure Broomfield 

system and the storage tanks located at the 

Jefferson County Airport 

(2) Ammending the Broomfield-Denver contract to 

allow service of Denver water to the entire City 

of Broomfield during periods of emergency 

(3) Construction of additional treated water storage 

and transmission mains in the Broomfield system 

normally served with Denver water at a date 

earlier than would normally be required This 

amount of standby capacity required will vary 

wi th t irne 

The annual costs to purchase and pump this water from Denver, 

assuming a one-year duration for the emergency and use of 

350 MG of water is $600,000 

b Westmi nster 

Westminster is geographically the municipal water system in 

closest proximity to Broomfield 

The Broomfield and Westminster treated water systems are 

physically connected at about 128th and Huron This connec- 

tion, which also includes a tie to Denver Conduit No 81, is 

to provide short term emergency water only It has been 

utilized once to transport Westminster water to Broomfield 

when the Conduit No 81 pump station was temporarily out of 

service 

The twelve-inch Westminster main at 128th and Huron is near an 

extremity of the Westminster system and has a capacity of less 

than 1 0 MGD 
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The closest Westminster transmission water line of 

sufficient capacity to provide adequate emergency water 

supply i s  the 24-inch main at 120th and Sheridan. 

To connect this 24-inch Westminster main to the Broomfkld 

system would require construction of 13,000 lineal feet of 

20-inch main and a 5 8 MGD high lift pumping station. 
This system would provide a capacity of 5 8 HCB and ts 

estimated to cost $1,203,759 (See Figure 5 1 

Comtcction of th is  ZO-iwh main f r m  the Westminster system 

would be to the 16-inch SroolrtffelQ mam at h r b n k  sa8 the 

railroad tracks 

adequate pressure to lift th4 water fnto the storage t d s  

at  the Jefferson Csunty Airport 

The proposed pump etation would proride 

The annwl costs to purchase and pump t h i s  water from 

Vestmtnstcr, assumimg a me-year duratiun of enrctrptey an$ 

use of 950 )46 sf water I S  $609,oSS 

Discussions wrth the Westminster officials tndiated a 
wiitingness ts asstst Broomfstid in trares of emeqjmcy by 

providing as much water as porribte without adversely 

affecting the ability to serve the cftizens of Vegtminster 

Westminster's treated water system would be able to provide 
an emergency treated water supply to Broomfield +ring the 

non-sumner load period Howeyer, to do so would require 

replacement to Westminster storage in Standley ts;LcR of the 

raw mter used to serve Braorafield Bt-amfj-eld's Chursh 

Ditch supply can be delivered to Standley Rsserverir By 
gravity 

During the summer load period, Westminster's sbillty to 

provide an emergency treated water supply to Broonfield 

I 
I 
I 
I 

I 
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I 
I 
I 

IV-14 

--= 



would be very limited Westminster officials indicated 

the maximum period of assistance might be three or four 

days 

The present Westminster treatment capacity is about 

21 0 MGD 

for Broomfield would be a significant portion of this 

capac I ty 

Imposition of a demand of some 5 3 - 5 8 MGD 

c Arvada 

Arvada is located approximately six to eight miles south 

of Broomf i eld 

Arvada has completed a preliminary design of a new raw 

water reservoir (Blunn Reservoir) on Ralston Creek directly 

north of North Table Mountain A new water treatment plant 

is also planned by Arvada in conjunction with this reser- 

voir These planned facilities are shown on Figure 6 

Arvada has the financing available for construction of the 

Blunn Reservoir and water treatment plant However, the 

most accelerated construction schedule would not complete 

the project prior to 1979 - 1980 

Representatives of Arvada have indicated a willingness to 

consider providing an emergency treated water supply to 

Broomfield from this proposed new facility To do so would 

require a contract and substantial financial commitments on 

Broomfield's behalf These commitments would be necessary 

to provide sufficient incentive to cause Arvada to construct 

the extra capacity and make it available to Broomfield 

Under this approach, Arvada indicated the possibility of 

providing an emergency treated water supply to Broomfield 
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on a "when available basis I '  

Broomfield's benefit would have to be replaced during the 

same water year Such replacement of raw water could be 

possible as Arvada plans to pump from the Church Ditch 

into Blunn Reservoir 

is also the Church Ditch 

Any raw water appl led to 

Broomf ield's primary water supply 

The physical facilities to transport treated water from 

the Arvada-Blunn treatment plant would be 25,000 lineal 

feet of 30-inch transmission main This main is estimated 

to cost $2,400,000 

Arvada is unable at this time to indicate the sales price 

for any water that could be sold to Broomfield from these 

proposed faci 1 it ies Such water sales costs would include, 

among other costs, a share of the new Blunn Reservoir and 

Blunn water treatment plant construct ion and operat ions 

costs 

Environmental Considerations 

The following is a list of general environmental factors which 

have been identified as being relevant and applicable to the 

implementation of the various treated water alternatives 

a Construction o f  required pumping and pipeline facilities 

could cause disruptive entanglements and interference 

with adjacent properties 

b Acquisition of right-of-way or easements for required 

pump stations and pipelines could remove properties 

from local tax rolls 

c Additional interconnections between existing systems 

provided by an alternative would provide local water 

service flexibility and reliability which could improve 

the public health, well-being and safety of the community 
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d Phystcal improvements such as p w  sga5iops and 
ptpelines could have minimal &*$e effwts on the 

v i q a l  q u a l i t y  of the Iandscam 

e Any alternagJvss would have little or no ef fect  gn 

erosron, water qual i ty ,  air  qwgity, wise, natural 

resources, er;ology, and areas o f  naWrg1 b u t y ,  

recreat ion or scenic value, 
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provide storage for any water that might become available 

to Broomfield following the emergency 

The size of the raw water storage facilities would depend 

upon their location and the source and location of the 

water to be utilized in the alternative storage site 

Capacity to Supply the Treatment Plant 

The emergency system should be of sufficient capacity to 

provide to the Broomfield Treatment Plant a supply at an 

8 MGD rate 

Water S U D D ~ V  

The emergency system should be designed to utilize the 

present water rights available to Broomfield 

The exception to this criteria is the supply from surface 

runoff in the Walnut Creek Basin A major release of radio- 

active contamination from the Rocky Flats Plant could render 

this source unusable as a public water supply 

2 Broomfield Raw Water Svstem 

The City of Broomfield's raw water supply is derived from 

Clear Creek via the Church Ditch, Coal Creek via the Upper 

Church and McKay Ditches and Walnut Creek This raw water 

supply is stored in Broomfield's Great Western Reservoir 

The principal source of raw water is from the Church Ditch, 

which derives water from Clear Creek just west of the City 

of Golden Flow is by gravity through Church Ditch to 

Walnut Creek, at which point it is pumped into the reservoir 

Raw water pumping capacity is 12,000 GPM 
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The C t t y  of Broomfield owns t,64* Ghucctt Dktch shares, 

which y i e l d  an average of 2,408 acre-feet per year 
' c a t i o n s b e  tha t  in 1977, a dry year, the y l d d  w i l l  be 

Ind i -  
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E 

j 
much less aod not su f f i c ten t  to meet +nd requirements 
of the Broomfield system Broomfield w i l l  purchase 

500 acre-feet of raw water from Dwver t o  supptement their 

raw water sqppty i n  t h i s  dry  year nf 
- 

3 

Broomf i e l d l s  recardo indrcav -ule @&w-lng amorytts of 

water were p m p d  fcw the Ch+@ @i&b  in$^ Gr*% Western 

Reservo I r 
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t973 1,675 acre-feet 

1374 1,813 acre-fe;et 

€976 1,608 acre-feet 

1977 1,375 wre- fee t ,  January thru July  

1975 ),292 acre-f-t - 

* 
Vainut C"eek's p n t q a r  runoff ~ L W S  €aft0 the @reat Western 

Reservoir 

short du,rqt 19n qod , thus 
For the purpose gf prel iminary aJlaa\yois, Walnyt Cceek's 
-contribution to p w f t e $ Q ' s  supply )ass 

r 

T p  flow records on Wial~ut Creek are of very 

\na&guate €qr hydrq1,qjIc ana l ys  i s  

1 a s s W  to be 
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Averqgg Year 3QO - iQg- acre-feet 

Ory Y e a r  Q lQQ -re-feet 

8so - acre-feet Met Y e a r  

st The runoff from Ualqut 4$e& tmcku&#p th effluent from the 
Rocky F ia ts  sant-fary y i rs tewter  pr~cass 
e a r l i e r ,  t h i s  process presently includes three-stage treatment 

and detent ion in  balding pods 

a p p r o s i q t e l y  50 - 109 aGre-fee% anqqajty, i s  cet-sed only 
a f t e r  r sopt t~~ i r zg  to cfietermrne $he a c w l a b i l i t y  for release 

i n t ~  the natura l  water w y r s e  

As n\entiQned 

The water from the ponds, 

.*&.- - 
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The implementation o f  the closed-loop recycle of a l l  p lant  

wastewater w i l l  e l iminate t h i s  small amount of supply from 

the Walnut Creek runoff into Great Western Reservoir  

No accurate records e x i s t  o f  the volume of water ava i lab le  

f r o m  the Upper Church and McKay Ditches that flow into 

Great Western Reservoir  Coal Creek, from which both 

Upper Church and McKay D i tches  der ive  water, has very l i t t l e  

flow except in wet years Contr ibutions to the Broomfield 

supply from these two  d i tches  i s  neg l i g i b l e  except in  the 

few wet years 

The average Broomf ield raw water y i e l d  i s  2900 acre-feet 

including 2400 acre-feet f r o m  the Church D i tch  and 500 acre- 

feet from the Upper Church and McKay Ditches and Walnut 

Creek runoff  Th is  2900 acre-feet is  l e s s  than that re- 

quired t o  support an 8 MGD water treatment p lant  Broom- 

f i e l d  has a program underway to acquire addit ional  shares 

of Church Ditch water that w i l l  increase the tota l  to 2100 

shares 

acre-feet of water annual ly  The total  y i e l d  f rom a l l  

sources then would br ing  the supply and treatment near ly  

into balance for  an average year 

2100 shares would y i e l d  an average of about 3000 

The dry  year y i e l d  from the present Broomfield supply system 

I S  considerably l e s s  than the average because only  the 

Church D i tch  water can be re l i ed  upon to y i e l d  water For 

example, in this drought year of 1977, the Church D i tch  

r i g h t s  w i l l  probably y i e l d  l e s s  than 1400 acre-feet and 

l i t t l e ,  i f  any, water w i l l  be obtained f rom the other sources 

Broomfield ' s  raw water storage i s  in  Great Western Reservoir  

which has a usable capacity of 3100 acre-feet Th i s  3100 

acre-feet of storage capacity i s  adequate to  s tore  a l l  of 
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*he spring water yie lds  available. 

present an8 the additional Church Ritck rigbts to be 
purcfiesed, 
$tore water from one year to the next to balance out wet 

m d  dry years, 

Thio lncludas the 

tbyw+r, this capacfty i s  not sufficient to 

3. Alternatrve fmrgency Raw Water SUppqy Systcvar 

Raw water aiternat3ves to provide an emergency raw water 
suppjy w i l l  be discussed i n  three basic areas 

(bi storage, and (c) dejivcry syst#wr 

(a) sources, 

The suppXies from the Church 0ltc;b are transfsrrlbtcr 

$0 alternative storage sites 

Upper Church Ind k K a y  Ditcks can be Intercepted and 
tranqmrted d i r e c t l y  to the Brcwnrfield Treatment 

Want or to an atternatlvc storage site 

The flaws from the 

1 E 
'ftm surface: rrwtoff fram the Uatnut Creek Besin which 
now is  captured by the Great Western Reservoir could 
physIca1ty Be contained and transferred to a new 

storage facility 
because a portism of &be basin drains the Rocky Flats 

Wwever, this m l d  not- be feasible 

a 

li 
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P l a n t  and would have been rendered u n s u i t a b l e  f o r  

use  a s  a p o s s i b l e  water source i f  Great Western 

Reservoi r had been rendered unsu I tab1 e 



I v-24 



I 

j: 

Church Ditch shares are selling for about $1,000 

per share Their yield to Broomfield is about 

1 5 acre-feet per share during an average year 
and as little as 0 4 acre-feet per share in dry 

years 

The Farmers Highline Canal shares are selling for 

about $16,000 per share Their yield to Broom- 

field via Standley Reservoir would be about 16 4 

acre-feet in an average year and 7 8 acre-feet 
in a dry year 

Several thousand acre-feet of water are available 

in Clear Creek during spring runoff in all except 

the dry years This water could be made available 

to Broomfield via exchange for water rights on the 

South Platte River However, because of the 

limited capacity of the Church Ditch during the 

period this exchange is possible, this potential 

offers little benefit to Broomfield 

4 Farmers Reservoir and I rr igat ion Company (FRICO) 

FRICO owns and operates several ditches and reser- 

voirs including the Church Ditch and a portion of 

Standley Reservoir Standley Reservoir, located 

just south of Great Western Reservoir on the *man 

Creek Drainage, has a decreed capacity of 49,060 

acre-feet Because of wave damage to the spillway 

and embankment the State Engineer has 1 mited 

storage in Standley to 34,310 acre-feet FRICO 

owns about 30,000 acre-feet of the avai able storage 

FRICO officials indicated that they are actively 
seeking additional water rights for FRICO's benefit 

and did not fee1 any water was available to benefit 

Broomfield 
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6 South Boulder Creek 

The possibility exists to acquire water rights 

on South Boulder Creek which are presently used 

for irrigation South Boulder Creek waters 

could be delivered either into the FRICO-owned 

Community Ditch - Marshall Reservoir system or 
via the Denver Water Department's South Boulder 

Cana 1 

The Howard Ditch is representative of the better 

South Boulder Ditch rights although only a small 

amount of water is presently available from the 

Howard 

Howard Ditch shares are sell ing for $16,000 per 

share Their yield to Broomfield after transfer 

is estimated to be about 15 2 acre-feet per share 

with 1 ittle variation in wet and dry years This 

unusual pattern of yield is caused by Denver's 

Gross Reservoir decree skimming off all of the 

extra wet year yield 

7 Groundwater 

The City of Broomfield has several deep wells and 

has terminated their use due to poor water quality 

According to studies by the United States Geologi- 

cal Survey, shallow groundwater is not available 

except in very small quantities in the Broomfield- 

Rocky Flats area 

8 South Platte River 

Water I S  available in the South Platte River and 

could be made available to Broomfield in the 

following manner 
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1 Rocky Flats Lake (Smart Reservoir) 

Rocky Flats Lake has a capacity of 1000 acre-feet 

and is located just south of the Rocky Flats 

Plant It is owned by the State of Colorado 

Mr Marcus Church has a long term lease for the 

fishing rights on the lake 

Rocky Flats Lake is presently too small to provide 

storage capacity to replace that available in 

Great Western A 750-acre-foot expansion of the 

reservoir is possible Even with this expansion 

the capacity would be too small unless Denver 

were the new supply source The Denver system, a5 

a source, could provide some of the storage differ- 

ence required between the 3100 acre-feet available 

in Great Western Reservoir and the 1750 acre-feet 

ca9acity of an expanded Rocky Flats Lake 

Operationally, present Broomfield supplies could 

be pumped to Rocky Flats Lake and then flow by 

gravity to the Broomfield Water Plant as needed 

Raw water available from Denver could be trans- 

ferred to Rocky Flats Lake via the present system 

Rocky Flats Lake existing capacity could provide a 

90-day emergency supply for Broomfield However, 

the limited capacity of the existing or even the 

expanded Rocky Flats Lake is not sufficient for 

the one year duration of the emergency assumed in 

this study 

Rocky Flats Lake appears to be one of the less 

viable alternative storage sites because of its 

lack of storage capacity, excessive cost to expand, 
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and Brorrrnfreld's CQncern of the lake's close 
pswetmtty to the Rocky F h t s  Plumt 
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Present Broomfield supplies could be pumped to 

this reservoir and then be fed by gravity to the 

Broomfield Water Treatment Plant 

The Coal Creek storage sites are potential alter- 

natives of adequate size and in a desirable loca- 

tion The main drawback is the high construction 

costs 

5 Marsha 1 1 Reservo i r 

The existing Marshall Reservoir, located north and 

west of the Rocky Flats Plant, provides storage for 

irrigation use and would have to be enlarged to 

provide the necessary storage for Broomfield 

The dam I S  located over an abandoned coal mine 

and the State Engineer's Office would require a 

great deal of technical justification and study 

for any enlargement 

Present Broomfield supplies could be pumped to 

this reservoir and pumped again to the Broomfield 

Water Treat men t P 1 ant 

The Marshall Reservoir enlargement is of adequate 

size and in a desirable location The drawbacks 

are high construction cost, double pumping, and 

the complication of the abandoned coal mine in 

enlarging the reservoir 

6 Blunn Reservoir 

Arvada has completed preliminary design on a water 

storage facility, Blunn Reservoir on Ralston Creek 

south of the Rocky Flats Plant Blunn Reservoir 

I 
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the reservoir capacity, repair of the existing 

dam structure to allow full storage, or provi- 

sion of alternate supplies to the irrigators who 

use water from Standley 

Broomfield's Church Ditch water supply can be 

diverted by gravity to Standley, but pumping 

would be required to transfer the water from 

Standley to the Broomfield Treatment Plant 

Broomfield has expressed some concern about the 

proximity of Standley Reservoir to Rocky Flats 

and downwind location of the Reservoir from the 

Rocky Flats Plant 

Standley Reservoir offers adequate storage The 

major drawback will be the high cost of acquisi- 

tion of storage and overcoming Broomfield's 

concern 

In summary, the Coal Creek and Blunn Reservoir alternatives 

appear to provide the best storage potential, with Standley 

Reservoir also a strong possibility Within the accuracy 

of preliminary cost estimating, any of the three are very 

costly both for construction costs and additional pumping 

The Standley Reservolr (which is in existence) and Blunn 

Reservoir (which is well toward completion of preliminary 

design) alternates should be easier to implement than to 

start a new project on Coal Creek 
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(2) Raw Water A1 ternative No 2 . .  

This alternative, shown on Figure 8, would 

include a new pump station and lbinch pressure 

conduit fromRalston Reservoir to Rocky Flats 

Lake which, together with the existing 10-inch 

line, would furnish a capacity equal to 

Broomfield's emergency demand Rocky Flats Lake 

would be increased in size to 1750 acre-feet 

and a new I8-inch gravity line would be 

constructed from Rocky Flats Lake to the Broomfield 

t rea tmen t pl ant 

The capital cost of this alternative would be 

$2 8 million and $250,000 estimated as the cost 

to purchase 2500 acre-feet of water for initial 

supply for transition to a new storage The 

additional annual operations costs would be 

m i n i ma 1 

This alternative is limited by inadequate storage 

and inability to obtain satisfactory agreement 

to exchange Broomfield's water rights to Ralston 

Reservoi r 

(3) Raw Water Alternative No 3 

This alternative, shown on Figure 9, would 

include a new 22-inch gravity line from Ralston 

Reservoir-Long Lakes directly to the Broomfield 

treatment plant 
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(5) Raw Water Alternative No 5 

This alternative, shown on Figure 1 1 ,  would include 

diversion of water from the South Boulder Canal into a 

proposed 3000 acre-foot reservoir on Rock Creek 

and construction of a 24-inch gravity line from 

the reservoir to the Broomfield treatment plant 

The capital cost of this alternative would be 

$4 2 mi 
cost to 

initial 

The add 

minimal 

lion and $250,000 was estimated as the 

purchase 2500 acre-feet of water for 

supply for transition to a new storage 

tional annual operations costs would be 

This alternative is limited by 

the inability to obtain a satisfactory agreement 

to exchange Broomfield's water rights to the 

South Boulder Canal 

(6) Raw Water Alternative No 6 

This alternative, shown on Figure 12, would include 

diversion of water from South Boulder Canal into a 

proposed 3000 acre-foot reservoir on Coal Creek 

and construction of a pump station and 20-inch 

pressure line from the Coal Creek Reservoir to 

the Broomfield treatment plant 

The capital cost of this alternative would be $4 3 
million and $250,000 was estimated as the cost to 

purchase 2500 acre-feet of water for initial supply 

for transition to a new storage The additional 

annual operations costs would be minimal 



This alternative is limited by 

the inabiTity to obtain a satisfactory agreemeht 

to exchange Broomfield's water rights to the South 

Boulder Canal 

( 7 )  Raw Water Alternative No 7 

This alternative, shown OR Ftgttre 13, W Q U - I ~  tficluaaQ 

diversion water from South Boulder Creek inte 

a WOO acre-foot enlargement of Marshall Lake & fh 
construction of a pump stat im ah& Q 2'o-iMcfr 
pressure conduit to the broaorctietd tfeatmmt pl* 

capFtaT cost of this alternative worrfd be 

$4 6 mrrlion and $25Q,acfo was estiWed as tk 
cost to purchase 2500 acre-feet o$ water fa+ 

initial supply for transition tu a new storage 

T)re awittonal mnuat operatiens e a t s  vroirfd tki 
mtntmat 

Thts alternative is ltmited by 

the t & i t i t y  ta obtain ili raTisfattaty a g r e e  

to extharr'ge BmanfieRf's water rights ta Sbuth 

h i  der Creek 

(8) Raw Water Atternarive Ho 8 

This alternative, shown on Figure 14, wod8 

Ih-ClUde participation with h a d a  in  the $ropes& 

Btunn Reservoir to obtain 31~60 aclce-feet e'f star- 

and. construction of a 2Z-inch gravity lfna from 

BIunn Reservoir to the Broomfiekt trea'rnlent plant 

The capital cost of this alternative mufd be 

$4 3 mi 1 1  ion and $250,000 was est intatid as rha 
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cost to purchase 2500 acre-feet of water for 

initial supply for transition to a new storage 

The additional annual operations costs would be 

minimal 

(9) Raw Water Alternative No 9 

This alternative, shown on Figure 15, would include 

purchase of 3000 acre-feet of storage in Standley 

Reservoir and a pump station and pressure conduit 

to the Broomfield treatment plant 

The capital cost of this alternative would be 

$4 1 million and $250,000 was estimated as the 

cost to purchase 2500 acre-feet of water for 

initial supply for transition to a new storage 

The capital cost includes $300,000 reimbursement 

to the Standley Reservoir farmers to make the 

emergency storage and water available and forego 

one year's crops 

This alternative is limited by 

the potential difficulty in negotiating the 

purchase of Standley storage capacity 

(10) Raw Water Alternative No 10 

This alternative, shown on Figure 15, is the same 

as Alternative No 9 except without reimbursement 

to the farmers 

I 

I V-39 



( 1 1 )  Raw Water Alternative No 11 

This alternative, shown an Figure tu, would IRCI& 
obtaining storage In (a) Coal Crtek (3OOO acre-feet), 

(b) Rock Creek (3000 acre-feet); (e) Rocky Flats take 

(1750 acre-feet), or (d) Blunn RessrveFr (%I$@ a r c -  
feet) and construction of a ppmping station and 

pressure conduit to transport Broomfield's present 

water rights to the RW storage locatten 

included would be a trzmsfnlsrlan system from $€errgo 
back to the Braomfleld tresflircnt ptmt 

hiso 

The capital cost of this attefnative wwlb be 

(a) Coai Creek $4 9 mlllion 
(b) Rock Creek $4 8 millton 
(c) Rocky Flats take $4 1 milllon 

(d) Blunn Reservoir $4 2 mll1 len 

The f3r-f ield water rights, excluding Walnut Cf& 

r ights,  would be available to the new Systtln, 

Alternatives ( a ) ,  (b) and (d) are adequate 

Alternatlve (c) I S  lirnlted ky Inadequate stor.ga 

(12) Raw Water Alternqtiw #@, 1-2 

This alternative, shown on Figure 1 7 ,  wwld Include 
enlargement of the existtng West Lake, 

construction of a pumprrrg station sftd pfcssora 
conduit ( 1 )  from Standley ReservaIr te t)lt B d i d d  

treatment plant, (2)  fm &st Lakt to 

Broomfield sewage treatment p l a n t ,  and (3) f m  
the Broomfieid sewage treatment plant to the 

existing Broomfield deep wells 



This alternative would include purchase of 

transmountain wastewater effluent from Denver, 

augmentation from the deep wells, and exchange 

of wastewater with the Standley Reservoir 

n the Bull Canal or German Ditch interests 

The capi ta 

be $2 0 mi 

cost of this alternative would 

lion and $100,000 was estimated 

as the cost to purchase IO00 acre-feet of 

water for initial supply f o r  transition to a 

new storage The additional annual operation- 

cost would be minimal 

This alternative is limited by the uncertainty 

of the exchange-augmentation concept which will 

require substantial additional engineering and 

legal efforts costing several hundreds of 

thousands of dollars over several years, and 

I S  also limited by the lack of storage for 

present water rights 

(13) Raw Water Alternative No 13 

This alternative, shown on Figure 18, I S  similar 

to Alternative No 1 1 ,  with augmentation from 

wells near Barr Lake instead of the Broomfield 

deep we1 1 s 

The capital cost of this alternative would be 

$4 6 million and $100,000 was estimated as the 

cost to purchase 1000 acre-feet of water for 

initial supply for transition to a new storage 

The additional annual operating cost would be 

minimal 
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This alternative ts limited by the uncertainty 

of the exchange-augmentation concept which will 

require substantial ,additional engineering and 

legal efforts costing several hundreds of 

thousands of dollars over several years, and 

is also 1 imi ted by the lack of storage rfor 

present water rights This alternative is also 
more than twice as costly as the similar akarna- 
tive (12) 

Raw Water Alternative &I 14 

This alternative, shown on Figure 19, would 
include a pumping stat ion a d  pressure ~ W L U  rt 
( 1 )  from the South P1atte River into Stadlay 

I'eservoi r , (2) from Stand ley Reservoir tro 
Broomfield treatment plant, and c3) from the 
Broon~field sewage disposal plant to klest Lake 

Th I s a 1 terna t I ve assumes exchange-augmeafat i o n  

of Braomf ield sewage effluent with Standley 

Lake water users and using water frm knver trans- 

mountain return flow as the augmentation and supple- 

menta 1 source 

Capital cost of this alternative wuid be $5 1 

mill ion and $lQo,MO was eotlmated as cost 

to purchase 1000 acre-feet of water for mitral 

supply for transition to a new storage This 

additional annual operation cost W u l d  be &out 

$400,000 annua 1 1 y 

I 
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This alternative is limited by both the uncertainty 

of the exchange-augmentat ion and the ab1 1 i ty to 

purchase the Denver transmountain return flow This 

concept would require substantial additional engtn- 

ccring and lcq31 efforts costing several hundreds 

of thousands of dollars over several years 

( I S )  Raw Water Alternative No 15 

This alternative, shown on Figure 19, is the same 

as No 14, with the augmentation and supplemental 

supp 1 y from Eng 1 ewood 

Capital cost of this alternative would be $5 1 

mil 1 ion and S100,OOO was estimated as the cost 

to purchase lC00 acre-feet of water for initial 

supply for transition to a new storage This 

additional annual operation cost would be about 

$400 000 annually 
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TABLE 3 

A TRLATED WATER SYSlWl XfftPIX - COSTS 

Denver Alternate friprgerrcy Connection** 

Right-of-way Cost a- 
Construction Cost 

55430 L F 20" Fbin @ $41 OO/L F I s  -3,m 

5 Ff Pumping Station e $32,5001~ 
mf6€df 

1 s x  
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TABLE 3 (Continued) 

Arvada Alternate Emergency Connection 

Rlght-of-Way Cost 

Construction Cost 

25,000 L F 30" Main @ $64 00 L F 

1 5 x  

Emergency Cost 

Add i t iona 1 Water 

Pumping Cost 

v-5 

-0- 

= $1,600,000 

= $2,400,000 

I ndeterm i na te 

I ndeterm i nate 
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C Environmental Considerations 

The following is a list of general environmental factors which have 

been identified as being relevant and applicable to the implementa- 

tion of the various raw water alternatives 

a Construction of new reservoirs or enlargement of existing storage 

ponds and required pump stations, pipelines, and diversion struc- 

tures would cause disruptive entanglements and interference with 

adjacent properties 

b Acquisition of right-of-way or easements for required facilities 

could remove properties from local tax rolls 

c New construction or enlargement of a reservoir could involve the 

fol lowi ng 

( 1 )  Enhance the opportunity for development of water related 

recreational activities 

(2) Increase land values and land use of adjacent properties 

(3) Impact the natural environment either positively by en- 

hancing the natural beauty and scenic value of the area, 

or negatively by utilizing undeveloped areas and disrupt- 

ing the natural setting 

(4) Significantly affect the local drainage patterns, erosion 
and flood control characteristics, water quality, plant 

and wildlife ecology,and potential use of the specific 

drainageways and adjacent areas 

d Additional water sources would complement the development plan of 

the community and provide local water service flexibility and re- 

liability which could improve the public health, well being, and 

safety of the community 

As the implementation process for any alternative is advanced, a full 

and comprehensive examination should be made of all impacts to minimize 

any adverse effects on the human environment 

v-11 
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I V I CONCLUS IONS 

A Preferred Alternative DescriDtlon 

1 Short-Term Emergency Supply 

The preferred short-term alternative to provide emergency water 

to Broomfield is to purchase treated water from Denver This 

could provide an immediate supply that is readily available and 

usable and is the least costly alternative available 

The present 9 7 MGD capacity from Denver could meet the entire 
needs of Broomfield until 1979, and with restrictions on 

sprinkling until 1982 Construction of a pipe line and pumping 

station (construction cost of $621,000) are required to lift 

the water to the Broomfield system storage near the Jefferson 

County Airport However, emergency service could be provided 

on a temporary basis until this construction could be completed 

Broomfield would also be required to accelerate the construction 

of some transmission and treated water storage improvements to 

make full use of this water 

The approval of the Denver Board of Water Commissioners would be 

required i f  Broomfield is to serve water outside of the contract 

service area, even on an emergency basis Nearly all of the 

Broomfield service area west of Main Street is outside of the 

Denver Contract Service Area as shown on Figure 4 

This preferred alternative would require the purchase of addi- 

tional water from Denver and the repumping of that water into 

the treated water storage near the Jefferson County Airport 

The purchase costs for water are estimated to be $580,000 per 

year for 950 MG based upon 1980 usage, and the additional pumping 

costs for 1980 estimated to be $20,000 per year 
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b Second Preference - New Raw Water Reservoir 
This alternative becomes preferred if Broomfield is unable 

to acquire the additional capacity in Denver Conduit No 81 

and requires acquisition of storage to replace Great 

Western Reservoir This could be from Standley, Blunn, or 

Coal Creek Reservoirs 

These alternatives would require major capital outlays 

(several mill ions of dollars) for the storage capacity and 

conveyance systems to transport the Broomfield water from 

its source into storage and to the Broomfield Treatment 

Plant The costs of all alternative storage and conveyance 

systems are in the same range, $5-6 million The pumping 

costs associated with these a1 ternat ives are comparable to 

those presently required to lift the Church Ditch water into 

Great Western Reservoir 

If there is a long-term potential that Great Western Reservoir 

could be rendered unsuitable for public water supply by the 

Rocky Flats Plant, then the Walnut Creek surface supplies 

would be rendered unsuitable also Thus, any alternative to 

provide new storage must provide a water supply equal to 

that presently available to Broomfield from the Walnut Creek 

drainage The Walnut Creek supply produces little water in 

dry years, but nonetheless is a valuable asset because of 

its yield during other years 

B Preferred Alternative Evaluation 

There are no simple and inexpensive alternatives available to provide 

Broomfield with an emergency water supply The fierce competition 

for water supply in the northwest metropolitan area and the require- 

ment of municipal users for a firm supply during both high and low 

run-off years combine to complicate any easy solutions 

' 113 vi-3 



The Ekoamfreld emergency water supply maximum day dcgund ranges 

fran 5 3 to 8.0 MGD 

as to be beyond the capability of al l  except t k  largest tr-d 
water system 

The magnitude af this demand Is 20 l8rgrr 

The Broomfield emergency water sopply tut@C ftsw rqqutrsrrrwt 

is about 3lSO acre-feet 
that readily available from any present rgarlge q 6 - e  

The magnttude of this e fr w d  
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APPEND1 X A STUDY ORGAN I ZAT I ON AND COORD I NATION 

Organization 

Figure A-1 presents the project schedule that was followed during the 

course of the study A total of ten formal project meetings were held 

with ERDA/Rockwell International representatives each serving as a mile- 

stone event signifying a specific task accomplishment 

Special assistance was provided by the consulting firm of Leonard 

Rice Consulting Water Engineers, Inc in analyzing water rights and the 

availability of raw water in the North Metro Area 

A special study review was obtained from Dr J E Flack, Professor 

of Civil Engineering at Colorado University Dr Flack has a wealth of 

expertise in Colorado water resource management and provided his valuable 

overview to assure the study analysis was complete and comprehensive 

Numerous informal discussions took place with various entities through- 

out the study A specific contact made well into the study with the City 

of Arvada provided information concern i ng the proposed Blunn Reservoi r 

and modifications to their water treatment facilities An investigation 

of this data resulted in the addition of both a treated and raw water 

alternative to the study and is included in this report Since, however 

this information was obtained late in the alternative evaluation phase 

of the study, the inclusion of the additional alternatives caused, in 

part, the requirement for a time extension to complete the project 

Coord i na t i on 

Prior to and during the course of the study numerous meetings were 

held with various entities which are directly involved with the project 
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These meetings provided a substantial amount of information and background 

related to the emergency water supply concept for Broomfield The discussion 

which transpired during the following meetings have been documented in the 

form of minutes and memorandums which are included in this appendix 

Meetinq Date Meet i ng Part ic i pants 

January 27, 1976 

January 28, 1976 

March 29, 1976 

April 28, 1976 

May 4, 1976 

May 14, 1976 

October 22, 1976 

September 3, 1976 

April 6, 1977 

April 19, 1977 

ERDA 
Rockwell lnternat ional 
City of Broomfield 

Rockwell International 
City of Broomfield 
Colorado Department of Health 

Rockwell International 
Broomfield Uti1 ity Department 

Rockwell International 
Broomfield Utility Department 

Rockwell lnternat ional 
Rocky Mountain Consultants 

Rockwell International 
Chief of Dams and Reservoirs, 
Division of Water Resources, 
State of Colorado 

ERDA 
Rockwell lnternat ional 
City of Broomfield 
Denver Water Department 

ERDA 
Rockwell lnternat ional 
City of Broomfield 

ERDA 
Rockwell International 
URS Company 

ERDA 
Rockwell International 
URS Company 
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Meeting Date 

August 5, 1977 

August 1 1 ,  1977 

Meet ing Part it i pants 

ERDA 
Rockwell lnternat ional 
URS Company 

ERDA 
Rockwell International 
URS Company 

Many other meetings, discussions, and contacts have been made con- 

cerning the project which are not listed above and which have not been 

documented as those included in this Appendix However, the information 

contained in the following meeting notes represents a thorough summary 

of the project's many facets and considerations 
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Rcc kwell 
International 

.ab 

8 

76- RF- 0278 .. 
J " 

M r  Y J  M Lamb 
Area Manager, EFCDA, RFkO #-- 

C C R 4  L I Summ-ar-j of Sroomfield Wstcr Continzency 
- Y ?  D L  

- -F ?J Status as of February 5, 1976 

- 
x-. 7-1 L 

-1 mp_et--s was held 07 Jaz.uary 27,  1976 wit3 the 3eqver Water 
Eiozrd, 3 r o o d I e l d ,  EX9-4, 3rd Xockwell I - ter ia lora l  to 
c i s c L s s  .zi co-tagezcy  F a t e r  ? l a  l o r  Broomfleld The list of 

L \ L Y  * F I 

E?. r t  I --- 1 

i i b i  r The 9eqver Water Board commented L\zt thtv do l o t  have zdeauate 
- - - v p *  L~ - 2 % ~  co:--,r?:e-t e~ a ~ 2 1 j  S r x - 2  e l c  i:LL atpr f3- 

~ FhGbr- coxi7Sencv emergency s u D 3 l r e s  

' C ' i E  

i -ce: i - -~e 2er:oS or E 7 - e  h o w e v e r ,  t - ~ e y  w e r e  nviimg t2 c c c s i c e i  
The Denver Wrtcr Eoard is  not 

3 ) L C L  raw cort-actiqs foz zny new vater customers T i s  posture \--. Y u 
cer ives  i r o n  the tzTaxaarlabilitv or' adpatate treatcent fzcilities 
a d  reserLorr capp2c-hes If the cont-ngeqcy is eqeriencec? rn 
'the middle of a drv s u m m e r ,  there just may not  t e  enough watea 

"VI-\ 5J  I 

--- t 1  H 1 ,:'u?oL' adced fzci l iczcs  now 5cld b, eqviron-zmral consider2tioCs 
r -  F.w 

- 
' 2 - c  q3cstion of the q w h t y  of mater required for Broomfield tends 
fo revo l ve  a r o m a  the fact that Broomf-cld "ow pmvides 
c a t e r  to armroximztely 9600 Dersons and the Dez7er J':ater Board 
to 8-00 Dersons 
near tuture beczuse the  new Broomfield construazon i s  m the area 
L?st u s e s  the Ccnver nater s e r v l c e s  
3 r o o r n f i c l a  is  46" in diameter or wnich B r o o d i c i d  purchased 30'' 

hxEP U R  I 
P C C n T D  - -- 

These cLmbcrs will  reverse thmselves  in the 

The Denver water lme to 
7- mcAnow 

I 
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February 6, 1976 

JANUARY 28 MEETIXC WITX CITY OF BROOLMFIELD 
AND COLORADO DEPARTAMENT OF HEALTH 2 

On January 2 8 ,  a meeting w a s  held wit\ the Cit) Qf Broomfreld 
and t??c Colorado Department o f  Health to  review -he Rocky Flats 
Waterborne Effluent Monitoring Program for 1973 In additron 
to this review, a v e r y  S r i e f  discusslon was held concerning many 
of the Rocky F l a t s  k t e r n a l  Envlronmental Contrcls  and procedures 
Attached is a list of these  topics 

T h e  plant envrronmental co7trols  and procedurez w e r e  reviewed 
to dcmonstrate that water  leavrn? the Xockv Flz', P lant  wi l l  not 
bc accidentally subjected to chernrczl co?tamrna-on 
and Colorzdo DeDartne-t of EiealLl DcrsoLTel ex- -essed  satisfaction 
with our 1976 Ikatcroorne Eif lLext  hlonltoring p: gram 

Brooinfreld 

T h e  City o f  Broomfield is  m the  process o f  devci33:ng emergency 
plans I t  was requested t h t  Rocky F l a t s  suzmly 3 e  par tx ipants  
WI& informatton rel2t> P to annci3ated wsrnlng - -e volumc or 
water, c o x e - t r z t l o ?  0; ?111:to-i~~, ctc , that mx- i t  result from 
dam failu7e duriag a denned flood cond:tAoa 
ation is pertmeTt to determme time constrarnts 3 unplementlng 
a contingency plan 

Th s t lpe  of infor=- 

Following i s  a list of the attendees- 
t 

G. 
W* 
G 
B 
M 
R, 
D. 
M. 

TV 1 

B 
€3 
I, 
L 
ti' 
D 
A 

lson 
Barstow 
M o  rr ill 
Krist 
Hanrahan 
Hawes 
HG rnba ch e r 
Thompson 

1 

t 
f 

City of  Broomfrcld 
City of Broomfreld 
McCall-Ellmgson 8- hlorr -  1 (Broomfield Consultant) 
Colorado De2artmcnt of E-alth 
Colorado Department of  Hralth 
Atomics International 
Atomi c s In t e rna t ioaal  
Atomi c s International 

OlUGJXAL SIGSED 
BY D COCIiER,'ihf 
Rober t  E Yodcr ,  Dlrec tor  

, Health, Safety and Envrronment 

m y  WJ 
O r q  and 1 cc  - Mr, Lamb 
E I t C  

CC J A Stout - ERDA RFAO 
-L 

I 

. 



Glen ShcllcnSauT 
n 

B u r t  I,c/ctLqer 
Chuck Pose 

Robert E. Yoder 

Edtbaril I1 SLtzhcrger I ftrllian, D Bart% 
Gip Wilson 

Elcctira 1-27-76, 

REPPESLNTItJG 

Denver Water Departmeclt 
Roc3.y F l a t s  - Rochw11 
Rocky Flats - Roclwell 
Rockwe11 - F0Cl.y Flats 
Rockwe11 - Rocky Flats 
BwooTfield 
Rroom€ield 

I Thelma Bmschbach Broomfield . 
Energy Research & Dev A ~ c c c y  

C i t y  Hnnager, Brooif i d 6  

. -- - c----- - - _-- -- Earl W Bezn - 
f Ic I '> - .nqie  Denver l'atcr Depar t lent  - - - -  -_  - 

Georse- b 1 C 1 c ro 

1 

1 
I 
I 
I 
I 
I 
I 
I 

lbyor ,  Brooificld 
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I 

. 



s*- - .-- 

** 
e 

I 

. I ‘I; 

I 
1 I 

. 

1 
I 
I 
I 



1 
1 I "  I 1 '  

v 

1 
I 
I 
I 
I 
I 
I 
I 
I -  
I 
I 
I 
I 
I 
I 
I 

llic t o t a l  (mrcrcncv and cmi1iLit  ion storarc rcqucstcd by 
I3roomficld 1 5  13 3 ?C, (77: o f  17 5) 'Ihc cxisting storage 
capacity consi5ts of ( 1 )  3 0 'C t in1, it tlic north c d c ~  o f  t o w ,  
and (3) tin! s of 7 7 ,  0 75, awl 3 n IcG capicit)  locatcd it tlic 
Jcffco l i r p o r t  'IIic t o t i l  storaqc, cipicitv o f  thcsc tails is 
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2 B l o o m f i e l d  2nd Rochv e l l  a g l  ecd t h e  basic g r c u r d  rc3 e' 
should  be 



L 

3 Rocl.l.cJ1 -~sl,td Ifroorificld i f  they knew about  The F r o n t  
Rank Wiicr 5tudj t h i t  112s b c c n  tn ode in t h e  B o u l d e r -  
Denver- 1 , x i y i m n t  a r e a  Vr Pirstow s u p p c s t e d  that we 
coiit,ict R o ! ) ~ i  t Br ~ n d  k i t 1 1  Rocky % u n t a i n  Consultants in 
I m y w o n t ,  Color i t lo  (1'11 772- 5 2 8 2 )  Fur i n f o r p a t i o n  on 
th3s h t u d )  Kc mentioned t h d t  this long range study 
c w l d  hakc some bearing on thc interr'm water' supply 
study 

4. Wr R irstow Jcllneatccl Broomficld's mala goals wI-tk  
rcspcct t o  n coi l t l1~Sci lc)  s u p p l >  r c p l a c c  \rater Eion 
the G - W  Reccrvoir They ask for a suitable raw Qat- 
supply  of 8 I n i l l i o n  g a l l o n c  per day (ItlGD) d e l i v e r e d  to -  
their water treatment p l a n t  A t  prescnt  their water 
€reatmcnt p l a n t  is operating at S 5 VGD, b u t  has t h e  
potential to proccss 8 VGD usrlkg water from the G - W  
Reservoir T h a i ~  Church Ditch rights consist of 1,645  
( a ~ ~ a x )  shares w:h+ch ?re equal to  1 46 acre foot per 
dhore based OR dry year runoff flaw rates (This is 
equivL:lent t o  752 596,000 qallons ner year or 2 14 MGD 
v&ic% 2s fsr less thar thz S @B ZeQttrrcnent 
Bisparity represents a serisas p@s%Ee& wb;rc:h skould be 
xesolvcd q f t  Bremfield beg&r& @k tmp3etlaw sf t& 
SfpXPy) 

church D i t c h  rdts 6hEf &@Ut I d  weeks per ?ea* Broom- 
f x t P $  has fnlIrng riqhtEs* m 2tfcKay B i t c h  and Upper 
€%urch Ditch which flow i n t o  G-W ResGtvair These 
rzgkts do not represent a depcndztrle sopfrce an& are n o t  
as highzy vsll~oled as notnra~ shared W ~ C F  rqgkts  

A brzef review was made cf  the,^^ aid pfevioqszy 
pr*oTcd aItarnat1Vt!!s for s 
contrngcncy rcratet R s t h e  co~$&ents tnl eaCk 
$63 lows 

T\is 

s 
f ~ g  Bvom&ieI& wftk 
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C Purchase t h c  I emaining c a p a c i t v  o i  Condui t  81 ,  add ing  
punpin? u n i t s ,  incrctlsirlq s t o r a g e  c a p a c i t y ,  e t c  Thls 
pl,tn has  i i ~ ~ 1 1 v  di s a d v a n t  ~ C S  frolil BrooTf i c l d '  s p o i n t  - 
o i - v i c w  I t  removes pl inned g r o v t h  p o t e n t i a l  It 
w i l l  n o t  meet t h c  8 V G D  r e q u i r c v c n t  and i t  c o u l d  
~neaii total c o n t r o l  o f  R ~ o o n f i e l  , ' s  w a t e r  s u p p l y  
am' p l  m n c i  land u s e  bv t h e  Denlei  \\ratel Board 
h'cv i c - ' t c r  1'5~1s ~ o u l d  b e  r e q u i i e d  t o  pay Denve r  
p l u r  Broomfie ld  \cater t a u  fces 

d C n 1 ,  r g e  and u s e  Rocby Flats Lake f o r  s t o r a s e ,  
d ive1  t \ a t c r  from R a l s t o n  R e s e r v o i r  and t h e  S o n t h  Boulder  
Diveision C a n i l  t o  t h e  lake, i n s t a l l  p i p e l i n e  to 
B r o o r - f i e l d '  5 h a t e r  Trea tment  P l a n t  , e t c  This was 
quite a c c e p t a b l e  t o  Bioom€ield The p o s s i b i l i t y  
of p o l l u t i o n  v i 3  a i r  b o r n e  re leases  was q e n t i o n e d  
as a p o s s i b l e  disadvantage 

e Same as  p r o p o s a l  "d" e x c e p t  t h a t  a new r e s e r v o i r  \bould be 
proposed  n o r t h - w e s t  o f  t h e  c e n t r a l  p l a n t  s i t e  Sane 
cornamits as "d" 

€ Purchase and d c l i v e r  water from e x i s t i n g  Barr Lake 
a r c ?  wells (about  23 niilcs east of Broomfie ld)  Broom- 
f i e l d  d i d  n o t  o b j c z t  t o  t h i s  p r o p o s a l  b u t  s u g g e s t e d  
that water be d c l i v c i c d  t o  t h e i r  w a t c r  t r e a t m t n t  plant 
cvcn thouph i t  is p o t a b l e  w i t h o u t  f u i  t h e r  t r e a t m e n t  
T h i s  i s  n c c e < s a r y  since c o n s t a n t  water q u a l i t y  moni to i  i n g  
and c h l o r i i i ~ t i o n  i s  r e q u i r e d  by s t a t e  law 
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8 Install  a T W C ~ S C  osmosis u n i t  to purify  Great 
Wel;t-crn W7tcr 
a s  t h a t  ps)cholopical problems weru'ld exist  
Pui i f i c .d  w'iter would need t o  he mixed with Denver 
water to irnprovc the t a q t c  Cost may be large 

Rroomficld o f f s c z a l s  agreed with 
I 

I 
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F 1 Ric'iter , .  
. J  

- 1  c P Kosc 

(1) 'Ir Grdnd iccomclic1cCI t I ia t  ne get t h e  a y p r o v a l  o f  a n  
d q s o c i a t e  c y i g i n e c z ,  11.0 ac tua l  1) made t h e  s tudy ,  before 
f u r i i i s h i n ?  u s  i \ i t 1 i  the  copics  ile \bill mail t h i s  
matcri-11 t o  x5 t h i s  a i i c r n o o n  

( 2 )  hi Br-xil?  + t k t - d  t h e  C o a l  C r e e k  Water a n d  S n n i t a t i o n  
f issocipl+iqi i  J T L  , c o n s i s t i n g  o f  t h e  coinmuni t ics  o f  
h f a y e t t c ,  I oui  e -  11 l e  ?*id CtlFer l o r ,  a r e  p l a n n i n g  to 

of € I ~ g ~ i - \ a y *  9 7  The capacities c f  t h e s e  r e s e r v o i r s  
~ t o ~ i l d  b e  3 :  , 0 0 3  1 ~ 7  c i c c t  ( A j  ) , 1 6 , 5 0 0  4F and 9 , 0 0 0  XF 
t lnothei  " icleal"  d i y n  si:e e l i s t s  a l o n g  C 0 3 1  CrecL i n  t h e  
Zrca i \ h e r t  t h e  prcser l t  Idcalitc quarry e x i s t s  T h i s  
qu2i-v  \<ill b e  i b i I - d o i i C d  i n  the n e a r  f u t u r e  The South 
Eoulc l c~  D i v e r s i o n  C { i l l 1  ilume t r a v e r s e s  t h e  s o u t h c r n  
s e c t i o n  o f  t h i s  dam 5 i t c  I t  ~ % o u l d  b e  riecessar) to 
encase t h i s  f l u n c  i n  c o n c r c t e  or  r c l o c a t e  it  i f  f u l l  
use o f  thc irea's v 2 t e r  s t o r a g e  p o t e n t i a l  were t o  be 
rrnlizea C o ~ i s i d c i  i b l e  c d p 7 c i t y  i \ ou ld  be available 
w i t h o u t  i i l l i n g  to thc ltvcl o f  t h e  flune 

ct:.is:rLl;t 1 L c i l C -  of i C l a i ' i D  zlonp C ~ L L A  iieL:. ca3t  

bfost o f  t h e  'i3tel f o r  f i l l i n g  thesc reservoirs would b e  
obtained f ~ o ~ i l  cithei t h c  D e n v e r  iyatcr Bosid o r  from 
a d d i t i o n a l  \hestern sloi>c  d i l c r s i o n  Coal  C r c e l  b a s  an 
average € 1 0 ~  of' 4,500 AF pcr year  rhe d r o u g h t  year 
Elow is o n l v  38 AI 

C o n s t i u c t i o n  o f  a new f i l t c i  p l a n t  i s  p l a n n e d  b e l o w  t h e  
l a s t  clan T h c  f i l t c r  p l i n t  \\auld have n 5 m i l l i o n  
g a l l o n  p c r  d 1) fW,lI) cqpac 1 1  y w i t h  s t a g i n q  capibility 
€or  t'ic a d d l  t i o n  nf 5 b l 0 D  i i i c ~ ~ i i i e i i t r  up to 25 31GD 

1- 
I > 



Those I i s t c d  
1'20 c 2 

4 ,  1976 I 

Uroornf 1 e l d  ' s 
b u i l t  into t h i ~  systcm Mr Brarld sugqe.;ted we contact 
hfr Leon I k r l ,  C i t v  \fanagcr of IouisvilLc, for further  
details of t h i q  p l d n  

Pfr Brand stqted t h o  l i fdzch i11  take dam is located on a 
f a u l t  cau<cd by c o i l - ~ p s i n g  coal mine shaf ts  under t h e  
structu-c The wtakcncd dim l imits the amount of water 
t h a t  can be storcd safely He s tated  it wcwld p r d a b l y  
be chcFper t o  build a new dam than tu repa&* the exis$- 
ing structure 

long  rLtngC c o n t  1 npcncy supply could bc 1 
I 
1 
I 
I 
1 
I 
I 
# 
i 
I 
1 

Marqhall  Lake has 1,000 s h a r e s  oE owershtrp which 
rcprerVcnts 500 Ar during a dry year, 4WO hE during an 
average year and up to Z0,OOQ AP durzng a WH- year, 

M a r s h a l l  Lake is owncd by the l'armer's Reserwsn and 
Irrigation Company, Northglenn, C o l o r a b .  "&err &tor-  
ney, R o b c i t  Dick (nhone 892-5564} may be ~ W - a ~ w d  for 
addltlOn31 information 

Mr. Brand iiicntioned t\c dam structure f o r  Great Yestern 
Rescrvoir has s h i f t e d  t o  the e a s t  The amwqt or the 
severcity of the s h i f t  was not known T h s  may limt 
the f u t u r e  u5c of this  reservoir 

Mr Brand suggcsts we contact Mark DavuIson the 
State DIV~SLOA of Water Rcsourccs t o  obtaiq aEf~cisl  
data on storage capacities of reservoars and the 
physical condltlon o f  various dam structures sw& as 
Upycr Church Reservoir, Rocky Fl&s Lake,. **as WpsZtem 
Reservoir, e t c  

We asked if water could be obtained E r w  B i g  
Thompson Project through the Harthern Cbbo-ratb b t e r  
Conservancy Dnstrict: Mr Brand stated wa+er cuuXd R Q ~  
be transferred Q U ~  o€ the Northern Colmradp Conscrvamy 
Xstr ict  by existing dccrcc Thc southczxt lmgts o f  
tbe district cxtcnd s o u t h o f  Boulder as  sbwq i s  the 
attached map - short of  Rocky Flats tk City 0;f 
Bsoqmf ield 

-.- 
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I I 

l h o s e  L i s t e d  

May 4 ,  1976  
P 1 g c  3 

(I. u r t h c r  l c g a l  i n v e s t i g a t i o n  s!iould bc made i n t o  t h i s  
possible K i t e r  source t o  d c t c * l ; l i r e  t h c  i n t c n t  o f  t h e  
abovc r i c n t i o n c d  decrct  S i n c c  o u r  need  f o r  water 1 s  
u n i q u c ,  i n  t h T t  i t  \<auld b e  u s e d  i n  t h e  e v e n t  o f  a 
remote emcrgcncv, perhaps  t h e  limits of  t h e  decree would 
n o t  a p p l y )  

(7 )  hlr Lrznd s t d t e d  t h a t  anothei  federal  \cater  s t u d y  grant  
f o r  $9u,OOO i s  r e a d y  f o r  presidential approval T h i s  
s t u d y  vi11 be an  e v t c n t i o n  to thc F r o n t  Pange Study and 
w i l l  be made f o r  t n e  U S Bureau  of RecIa7qation 

F E / R i c h t e r  

FRE CRR s h  

D i s t r i b u t i o n  
D J C o c E a n  
:I’ C Cross lz iS  

E G Kunz 

I-- 

H R E l l i s  m-;%z 
7 E R i c h t e r  

C R Rose 

C R Rose 
F hl Sitzbezger 
M A Thompson 
R E Yoder 
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11 I ’  LIllS 

c 11 R O S C  
i l  ‘ J r l  r L Jiichtci 

I 

i 
I 

i 

Accord inq  t o  S t i t c  r c c o r J  , t h c  d i n  \cas enlirged 
in 1 9 5 ;  ? h e i r  i r t  two IO-fooL s p ~ l l w ~ t y s  l o c a t c d  
on opposite t n t l s  o f  t h c  stiucture ’Ihc iestivoir 
c o v c i $  58 a c i c s  1 n d  holds 6 1 7  acrc f c c t  (AI) o f  
w-ttcr 

Marcus r Church I S  l i s t c t l  cis t h e  owicr, b u t  this 
i s  an d p p i r c n t  e i r o r  since t h e  i e ~ e r v o i r  I S  10- 
c i t t d  on s t a t e  school  l i n d  

Thc d i n ]  i r  considcltc! hv t h e  s t l t t  t o  br in good 
LOIlC11 t 1011 

b Marsh311 I d h c  

! 

i 
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Denver w i n t c d  t o  know 

K Yoclci st2tcd t h ? t  t h c  4-1  s t u d y  w z 1 1  c o v e r  a s p e c t s  s u z h  
a s  thcsc  



i 
I 

iho t L i ~ t c d  
1' ipc  2 
Octobt r 22, 1076 

1 

u 

1 
Denvci w i l l  coninicnt in - b o u t  1 0  dqys on the  "5cope o f  
Work" and g i v e  u s  '1 1 , s t  o f  14-L 's  acccptiblc t o  them 

T h c  followinr~ individu~ls were desilvr i t ed  a s  ccniaciees on this 
pro] e c  t 

D I s t r  1 but ion - 

D J  
W D  

x.(JI R 
E G  

4 E  
C R  
E Id 
R E  
D G  

Cocl cram 
Croqsland 
F l l i s  
Kun z 
R 1 ch t er 
Rose 
S i t z b c r g e r  
Y o d c r  
Mason 

City of Rroonfield 
Den\ c r K.t tor Dcpartment 
RocL\.clell Intcrnatioral 
ERP 2 I 
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3 That in PhJsc? I 1  of tlit < t l + y ,  nwely  "the evalilaticu 
of the need fot a n  c~c?icjct;cy supply c f t c i  curl eit surf2.ce 
Water conti ~1 ?* -d  its tcr recyc le  p r G j i . C t S  aro coi..pl ctcd," 
\vi11 n o t  discolit t cirbct  ne, itncitiground and flood daitqe 
contaiiiination p s i ~ n t  121s 

4 Tltat any r 1 l r 1 C r 1 C t i l  data c o i i t a i n e d  \!ittiin the scone o f  
worl wi 11 b~ rLctitlcl cd by ilic L O ~ I \ L I ~  k a t  pi ior t o  use 
Somc t ypogt 3phi c crrors tijvc been noted 

That r3 0111~ lose s iaht  of DrooTficld's pas i t ion  t h a t  
t l tc  ult i r -a tc  soll it ion shoilld e l  iriiriatc any dcpcnderce 
on d viaicr ~ u p ~ l y  z y z t c  111 t h - i t  i s  qubjcct  t o  r a d i o a c t i v e  
01 otiicr unusual i n d u s t i  ial cantavlination t h r e a t s  .I 

w 

5 



* 

to  mrrt wi th you and Denvet Hater npur d representatives at your convcnitnce 
to discuss the nrxt step 

If you should have any questions reqarding the above, plcasc do not  
hcsitatc t o  call  cittier myself or  f;r Bsrstow 

Si n-cei cly , 

4 - 
1 

I 

Georgr Di Cicro 
City 1:dndqer 

GDC r y  

cc GlaItcr P Spader ,  Mayor 
Bing Earctow, Director o f  t u b l i c  Works 
Gip Ililson, Ope) ations Super-intcndrnt 

I 

N3 
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HEHORAN DUM 

Apr i l  18, 1977 

To Fi l e  URS NO 7028 
ROCKWELL CONTRACT NO 60041 -D 

FROM S C BEHRENS 

SUBJECT Broomf teld Emergency Water Supply Study 
Orientat ion Meeting 

On Ap r i l  6, 1977, a meeting was held at  Rocky F l a t  P l an t  to accomplish the 
fo l lowing  

1 S i g n  contract for  subject project 
2 Receive not ice to proceed on Subject project 
3 Generally d i scus s  the scope of work 

Those in  attendance were as follows 

Rockwell lnternat ional URS COMPANY 

0 M Hogan 
Church Rose 
F E Richter 

R C McWhinnie 
John Tracy 
E Weber 
S C Behrens 

After the contract was s igned a number of items were d i scussed related to  the 
concept o f  the project sone o f  which were a s  follows 

1 Project Coordination -Ri--weekly meetlngs are  to be held  to d l s cu s s  the 
work progress  and project s tatus  The f i r s t  meeting was scheduled for 
Wednesday 4/20/77, at 9 00 am at which a project p lan schedule would be 
presented and discussed Each of  these meetings I S  t o  follow a planned 
agenda and w \ l l  prov\dc an opportunity for a t r an s fe r  of \nforrnatlon 
The place for  thc mcctinq w i l l  alternate between Rocky F la t s  and URS 
o f f i c e s  
at  9 00) 

(The f i r s t  mccting date was subsequently changed t o  4/19/77 

2 ERDA Involvcr-cnt - D r  Yodcr may want to attend the bt-weekly meetings 
to keep a b r t s t  o f  the study 

Broomfield lnvolvtmcnt - Contact wtth Broomfield may be dcs i reable  for 
thc io1 lowing r a s o n s  

a Determine var ious typcs of systems and system capac i t ies  to be ex- 

b Detcrnlirit cxist i n q  w3ter r iqht s  and planncd system improvements 
c Coordinate aybLcnr funding arid iinplcmentation rc spons ib i l  i t i e s  

3 

init ncd 

Rockwell r c p r r 5 e n t ~ t  I vcs wi 1 1  7 r rmgL  whatcvcr meetings they feel are 
ncCesJary 



* 

I 

Project Background lnfurmation - Rockwell w i l P  S@id pl all fW€iV/dW 
correspondence and project data 
raw water system a d  infor-tion an the wawr $tm -%* 
p repa red 

Phase I I  - Rocky Flats Water Recycle S t d y  dr-1 

?or Phase 11 of the project has hot %H&h s?#4W3h&4l'Iy &q&Bd 
be {dent I f i d  and uccampl i M  m&r 

This datb a b t  Okt- 

I 

been completed (Re Rocky Mountain #ews S W d *  &f Wch 
This project I S  proposed to be in f u l l  clgeratPBllR %qf l!bH 

3 a - Z  d#tt.tczicP 

W 
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M E M O R A N D U M  
4/25/77 

TO File 7028 

FROM Ed Weber 

I 
I 
i 
1 -  
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SUBJECT Broomf ield Emergency Water Supply 
Meeting with Rockwell International 

The first bi-weekly meeting was held at the Rocky Flats Plant at 9 00 AM, 
Tuesday, 4/ 19/77 

Those in attendance were 

Rockwell International URS Corrpany 

Dan Hogan, Chuck Rose 
and Others 

E RDA 
Dr Yoder and 
Others 

R C. HcWhinnie 
S C Behrens 
Ed Weber 
Harold Kline 

Steven Behrens presented a memo of the first orientattan meeting, the 
proposed progress schedule and followed with the summary of tentative 
study alternates Several copies of the schedule and summary were given 
to Rockwel 1 personnel 

Ed Weber briefly described the Broomfield and Denver water systems serving 
Broomfield and some of the possible difficulties which may be encountered 
in interconnecting the systems 

All meetings between URS personnel and other organizations concerning this 
project will be attended by at least one representative from Rockwell 
Questions and requests for data should be presented to Rockwell in writing 

Rockwell will consider the desirability of having a representative from 
Broomfield attend future bi-weekly meetings 

Nuimrous cotrtnents and questions were raised during the discussion of 
alternatives, some of which wcre the following 

1 StandIcyReservoir should be considered as a source for raw water with 
a conncction to the Broomfield Water Tre-ltment Plant (WTP) Ownership 
of water rights in St-IndleyRcservolr w i l l  necessartly be eva\uated 
ERDA/Rockwell wi 11 furnish URS with a statement concerning the con- 
t-~minat ion probabi 1 it ics re1 3ted to Standley Reservoi r 
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F i l e  7028 
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v 

Church Di tch should be considered as a source of rgg w€6a with 
et ther an enclosed m d u i  t sys.tam to the \35P tpr 4 q q a ~ y - w  of 
Broomf i e l d  r i g h t s  to Standley Reservoir for stw- a#kh a -l1;9e 
fromstandley Reservoir to  the WP 

The possibi 1 I t y  o f  the Denver Water b a r d  assurnlng coatrol of the 
BroomfreldWTP to provide addi t ional  capacity .to their sys-tsrp m r $  
-1 1 because of the fol lowing 

a Emergency t reated water alterniativasi muLd p.r~~tct6 ?he +lLsrrk@,g 
supply capaci t ies to the Broomfield sg-~vice as#- 

N7 
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CITY OE SHOOMFITLD, COLORADO 
DLPARTMENT Or PUBLIC WORKS 

SCCI'ION 201 

MIEST'4IJY DrSTrN STAHDAQDF FOR WATER DTSTRTBUTIOM SYSTEM 

201-1 0 Cmeral P11 water d i s t r i b u t i o n  system d e s i g n  s h a l l  t a k e  i n t o  account 
t h e  rcquircV-Lnts of t h e  C i t y  of Broomfield S tandard  S p e c i f i c a t i o n s  for Water 
Main arid S e r v i c e  Line Con, t ruct ion 

201-2 0 Ocsipn FLOW The d e s i g n  of The water d i s t r i b u t i o n  system s h a l l  be 
based on t h e f o l l o w i n g  

Maxinlun hour flow 1,000 g p c d 
Maxiriw 2dy f low 550 g p c d 
Average day flow 200 g p c d 
Popula t ion  p e r  t a p  4 0 p e r s o n s  
Firc flosr ( r e s i d e n t  ial 1 1,500 g p m 
F i l e  flow ( i n d u s t r i a l  or  
comiiiei c i a l  ) 3,500 g p in 

M3y be f ron  Pore t h a n  one =,re hydrant  p r o v i d i n g  t h e  a d d i t i o n a l  h y d r a n t s  
arc accessible t o  any p c s s i b l e  f i r e  l o c a t i o n  

For s e r v i c e  a r e a s  c o n s i s t i n g  of 60 t a m  or  less, peak p e r  c a p i t a  d e s i g n  
consumpticn s h a l l  he o b t a i n e d  by i n t e r p o l a t i o n  i n  t h e  f o l l o w i n g  table 

No Taps 

60 
50 
40 
30 
20 
1 0  

5 
3 
1 

1,000 
1,150 
1,360 
1,670 
2,250 
3,750 
6,000 
7,500 
10,000 

? O i  - 1 
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I n  business and lndusrrlal areas, hpdrarrta h b Q  %r @FWk@k @ 
feet apart md shall cower n o t  more than 8n 
hydrant 

d& irStladi.rr@!M&p 

1) t I t  I b w i l l  be cast  $run or &acta1 iron 

201 - 2 
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303-9 0 ~ ~ c ~ t i c j n  ( ' I r p i ~ i l )  Witcr mains shal l  he typically located 12 feet 
11Gltt) 01 , ,-t of t t l c  c L i i t c t l i n c  o f  the s t r e e t ,  unless approved othcrwise by the 
Depai tmLnt  01 P u b l i c  Worke 

---- -- 

A t  s t rcc t  intersections,  valves shal l  be located dt t h L  property l ines  extended 
t i r e  Ily\lr irjt  [Jtc valvcs should 1.c plactd nc cu t h e  main 
coiinict, d ta trdnsnii, ion niairis or any maina larper than 8 i n c h ,  the gdte 
valves 21111  havt il r c  trclined connection directly t o   lie tee off the main 

When f i r e  hydrants arc 

In d l l  i n  tances,  thc water TIWJIIS shall extend t o  the extremities of the property 
or . , u ~ ~ c I i v i  1011 servcd A nain serving one lot shall  extend d l l  the way across 
ttic front I - c  far t h t t  lot MdlIiE s t r v i n g  a subdivision sha l l  extend to  the 
center of boundary strccts 01 t o  boundary l ines  

201-10 0 %!ldinp dnd Cover The need for pipe bedding shal l  be determined by 
1tic dLsiLncl icr  t h  p r o j e c t  involved All pipe shall he irlstalled w i t h  4 1/2 
fect o f  cover from finished p a c k  of s t ree t  t o  the top of the pipe barrel  

------_I_ 

201-11 0 Service Conncctions See City of Broomfield Standard Specif ications 
f o r  \/dtLr TcrvicL  LI t i ~  Coistructior for d e t a i l s  on service stub-ins and house 
service conncct ions 

__----- 



1- M E M O R A N D U M  
5/4/77 

/---------- 

TO <File URS # 7 0 2 6  

FROM s-€-~% ien s 
/ 

-.-A- 

SUBJECT Broomfield Emergency Water Supply - Bi-Weekly Meeting 
A bi-weekly meeting was held at the URS offices at 9 00 a m , Wednesday, 
5/4/77 Those in attendance were 

Chuck Rose - Atomics International Bob McWhinnie - URS 
W D Crossland - Atomics International Steve Behrens - URS 
Ron Ellis - Atomics International Ed Weber - URS 

Harold K1 ine - URS Ron Foster - ERDA 

I briefly reviewed the schedule and introduced two topics of discussion 
for the meeting 

1 Study assumptions for treated water a1 ternat i ves 
2 Information requrrements from DWB, Broomfie\d, and Westminster 

Ed Weber presented a list of assumptions pertaining to the treated water 
system criteria that are intended to be used as a basis for developing the 
various study alternatives The ensuing discussion brought up a number of 
study considerations, some of which were as follows 

1 The assumption of 8 0 MGD maximum service to the Broomfield system 
was agreed upon due to the following 

a 8 0 MGD is the generally accepted maximum planned capacity of 
the existing Broomfield Water Treatment Plant (WTP) as stated in 
Broomf ield's letter to Atomics International dated 1/30/76 

b Broomf ield has reviewed and accepted the scope of work for the 
project which contours provisions for studying an emergency 
supply equal to the planned capacity of their WTP whlch was 
assumed to be 8 0 MGD 

c A Broomfield WTP capacity of 12 MGD has been mentioned in the 
past, but will not be considered in our study 

2 RFP's Water Recycle Project is to be completed in June, 1978, and 
the Surface Water Control Project is scheduled for completion in 
late 1979 or early 1980 Is there a maximum intermediate amount 
between the 5 5 MGD (present maximum usage) and 8 0 MGD (future 
maximum usage) that we should use for emergency service criteria? 

a URS estimates that Broomfields total maximum requirements will 
reach 17 7 MGD by I985 

I 
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M E M O R A N D U M  

May 9, 1977 

TO Fi le URS #7028 

FROM S C Behrens 

I f 

SUBJECT Broomfield Emergency Water Supply 
Coordination Meeting with Broomfield 

On Friday, May 6, 1977, a meeting was held with representatives from the 
City of Broomfield to discuss the general subjects identified on the attach- 
ed memo dated May 2, 1977, and previously discussed in a meeting held on 
April 28, 1976 Those in attendance were as follows 

Name Organization 

1 G M Galmish ERDA 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1  
12 
13 
14 

Earl Bean 
Joe Watt 
Ron Foster 
Robert Yoder 
W D Crossland 
Chuck Rose 
William Barstow, 
Gip Wilson 
Tom Duran , 
Susan Townsend 
Bob McWhinnie 
Stephen Beh rens 
Ed Weber 

E RDA 
ERDA 
E RDA 
Rockwell 
Rockwell 
Rockwell 
C i ty of Broomf ield 
City of Broomfield 
City of Broomfield 
Denver Post 
URS Co 
URS Co 
URS Co 

Title 

Branch Chief Manager E Constructior 
Asst Mgr for Operations 
Asst Manager Const 
P roj ect En g i nee r 
Di rector Health E Safety 
D I recto r-Suppor t Ope rat i ons 
P roj ect Manager 
Di rector of Pub1 it Works 
Operat ion Super 
Lab Specialist 
Rep0 r te r 
Pr i nc i pa 1 - in-Charge 
Project Manager 
P roj ec t En g i nee r 

Many items were covered during the meeting of which the following represents a 
summary of all of the specific points that were raised 

1 Broomfield expressed their concern over the phrase "unlikely event of 
radio-act ive contaminat ion" in our contract in that it was vague, qual Ita- 
tive, and presumptuous Any results from this study expressed in like 
terms would be unacceptable to Broomfield It was decided that an estimat- 
ed probability should be developed during the study 

Broomfield would prefer an emergency system for the Broomfield Service Area 
that would be capable of supporting the proposed expansion of the existing 
water treatment plant to an 8 MGD capacity Broomfield gave the following 
informat ion 

a Growth rate of Broomfield is 11-\2%/year 

2 

b Long term flexibility is lost by solely considering Conduit 81 whose 
capacity of 9 7 MGD wi 1 1  be exceeded for the Denver Service Area 
sometime between 1983 - 1987 
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9 Broomfield would like to stay involved with the Study and welcomed the 
opportunity to express their interests and concern They indicated 
their willingness to share any and all information concernlng their 
existing system and arrangement with the DWB 

10 Broomf ield indicated they were not concerned with ai r-borne contamina- 
tion of water suppl ies 

1 1  Broomfield indicated storage in Standley Lake would be an acceptable 
alternative for them, but they would prefer a source of supply to the 
West of the RF plant 

12 Broomfield asked about the possibility of wells as a source 
advised that wells did not look like a feasible alternative 

They were 

13 Broomfield was advised that for study purposes a 1 year emergency duration 
would be used to insure that any proposed solutions would be workable 
during any season of the year 

14 Broomfield would have no objection to an open ditch raw water supply 
alternative outside the Walnut Creek Basin 

-3- 
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M E M O R A N D U M  

May 6, 1977 

TO File - URS #7028 
FROM S C Behrens 

SUBJECT Broomfield Emergency Water Supply 
Coordination Meeting with Denver Water Department 

On 
of 
at 

May 6 
f ices 
t ached 

, 1977, a meeting was held with the Denver Water Department In their 
to discuss several matters concerning our study identified in the 
Memo dated May 2, 1977, which was previously sent to the DWB Those 

in attendance were as follows 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

J L Ogilvie, Manager 
R D Wiley 
Bob McWhinnie 
Stephen C Behrens 
Ed Weber 
Ron Foster 
R E Yoder 
W D Crossland 
C Rose 
H R Ellis 

Denver Water Board 
Denver Water Board 
URS Company 
URS Company 
URS Company 
E RDA 
Rockwell 
Rockwell 
Rockwe 1 1 
Rockwell 

At the start of the meeting Chuck Rose briefly presented the background to 
our study and its current status "Rocky" Wiley then presented written re- 
sponses to the seven items contained in the Memo, dated May 2, 1977 After a 
brief study of these responses, the following points of clarification were 
d i scussed 

The DWB is reluctant to increase or extend any service outside Denver at 
the present time Broomfield has requested additional service to which 
the DWB has prepared a negative response 

The DWB has no raw water available for purchase out of Gross or Ralston 
Reservoirs, nor is there any additional storage capacity in either of 
these fac I 1 it I es 

The DWB has been receptive and agreeable in the past to trading treated 
water for raw water rights If Broomfield could provide raw water rights 
to the DWB (possibly from Church Ditch) additional treated water could be 
conveyed to Broomfield in Conduit 81 in return 

The DWB would not be interested in assuming the operation of the Broomfield 
Treatment Plant as a condition of receiving raw water in return for supply- 
ing additional treated water to Broomfield 

The DWB would be unwilling to enter into an emergency water supply agree- 
ment with Broomfield which exceeded the service currently under contract 
(9 7 MGD) If however, a dire emergency did occur which endangered life 
or public health or safety, the DWB probably would consider providing 
necessary ass i stance 

- 1 -  
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' -I. 4 ,  1977 

E a r  5ir  

Sincerely 'OUTS , 

CF'P lilt 

L-c ' e r o  

I 



S o a r d  0) W a t e r  @ommidaionerb 
144 Wemt ColC, Avenue Denver, Colorado 80202 Phone 222 5511 

CHARLES F BRANNAN President 
WILLIAM G TEMPLE 

COMMISSIONERS 

JOHN A YELENICK 
JAMES B KENNEY JR lrl Vue-President 

R I C H A R D S  SHANNON JR 

JAMES L OClLVlE 
Srcrriary Manager 

May 10 1977 

Mr Charles R Rose 
Pockwell Internatioqal 
Rocky Flats Plant 
P 0 Box 4 6 4  
Golden, Colorado 80401 

D e a r  Mr Rose 

This is in response to your letter of May 4 ,  1977 whlch 
requested information required by the U R S Company's 
Emergency Water Supply Study f o r  the City of Broomfield 

As requested, we have provided herewitb answers to the 
questions presented in Mr Mch?linnie's memorandum of 
M2y 2, 1977 

This is the same information which was exterded to YOU 
at o u r  rreeting of May 6, 1977 If you have any further 
questions concerning s u c h  please contact me 

Sincerely, 
1 *Je p 

I 
1 J L Ogilvie yz-- 

Manager 

I JLO/ J mp 

I 
t 
I 
I 
I 

Encl 

cc Rober t  C McWhinnie I /  
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To Chbck Posc - R x L m l I  lnternai ional 

F roni Robert C hcVh I n i  I e 

SubJect 8roorfield \'3ter StuZy - Info-ztion from Denvcr Water Department 

Ut suggest you t r z n s n ~ t  the contents of this  rw,orandu.il to J t Ogilvie, 
Hanager o f  the Denver Water Department, w i t h  a copy to  Glen Schellenbaln, 
hanager of blarkttng, and that you request an early appointment to 
discuss these matters and inpart the need for proript resolution of the 
matter to a l l o w  t h e  study to be completed on schedule 

I f  Broomfield wishes t o  exercise the option to purchase the 
remaining capacity i n  Conduit S i ,  would the terms and conditions 
be those expressed in  the contract betieen Denver and Broom- 
field' If not, khat kould be those conditions? 

The Denver Water Departnent's long range plans, as described 
i n  the 1975 Hrtropolitzn Water Resources 5 Requirements 
Report, suggest a nunber of water mains vould extend north 
from the Denver system into thc Groorfield area What are t h e  
future plans and policies o f  t h o  Water Departrent regarding 
the avai lab i l i ty  of water for additional areas and the proposed 
schedule for these aforerentioned fac i l i t i es '  

D x s  Denver have any rat' water avai lable frsn the South Boulder 
Systcn a t  Gross or Ralston ReserLoirs or anyr here between 
that Broomfield m i g h t  purchase? 

Would any storagc capacity be available to Eroonfield a t  
e i ther  Gross or R a l s t m  Pescrvoirs? 

I f  Brooxfield were to obtain ra I t ater in t h e  South Boulder 
Systcni, undcr t hat conditions ttould the Vstcr Department 
transport this  \ a t e r  i n  t h c  Socitb Soulder S p t e n ?  Do the 
s a w  conditicnq hold for i t s  Encj'c ood Panch Creek water? 

\?e nccd to Lrc the o?crotirs co-dition, both present and 
futurc,  at t l c  Corid.Jic - ; I  pun:, station including size and 
nu-5cr o f  FU ps a d  Ll -c  s,s-tcr.  hcad tunc 

n 

. 



With summer aemands exceeding present treatment capacity, construc- 
tion of a fourth treatment facility, Foothills Complex, is essential 
The Foothills complex has continued to be delayed because of unexpected 
federal environmental demands and subsequent delays in reviewing 
final preparation and publishing of environmental impact studies by 
federal agencies Until this complex becomes available, the Depart- 
ment's ability to provide treated water will continue to be impaired 
The answers given below assume that the constraints imposed by the 
lack of treatment can-rityl will be overcome and allow additional capacitv 
to be available to the system in the near future However, until the 
Board is assured of this additional capacity, the further extension 
of our service commitments is questionable 

I 

1 The Board will honor the terms and conditions expressed in the 
Broomfield contract in leasing water delivered through Conduit 
No 81 In this regard, the Board will require any distributor 
leasing water to pay a proportionate share of the cost of facili- 
ties at a rate to be detenrined by the Board, but in no event at 
a rate less than the proportionate contribution by Broomfield 
Preference will be given Broomfield for use of the additional 
capacity provided that it is demonstrated to the satisfaction of 
the Board that such capacity requested by Broomfield will provlde a 

return to the Board equal to or greater than the anticipated 
revenue through other distribution contracts However, additional 
capacity will be extended only tn that extent wnicn tne boara 
deems as non-injurious to its present customers 

Primary expansion of transmission facilities will depend upon 
the Department's ability to finance and support additional raw 
water supplies and treatment facilities such as Eagle-Piney and 
construction of an East Slope storage reservoir and Foothills 
Complex which are deemed essential before granting further 
extension of service Future plans of the Department would call 
for extending facilities as new areas are developed and based on the 
capacity purchased from Department facilities The water service 
policies of the Department will be determined greatly by the 
availability of raw and treated water and the political and 
economical constraints existing at that time Accordingly, a 
detailed schedule for future facilities can not be presented 
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Page Three 

e The timing for and flow rates of delivery of Broomfield's 
water would be subject to the Department's discretion 

The same conditions would apply to water derived by Denver from 
Englewood's Ranch Creek System 

The Denver Water Department presently does not have any excess 
water available to Broomfield and is not aware of any other 
sources that may be available at this time 

The Board assures Broomfield of its intent to supply to its distri- 
bution system 9 7 MGD under those conditions as set forth in its 
contract Future operation of Conduit No 81 and the pump station 
will also be determined as additional treatment capacity and raw 
water supplies are developed 



M E M O R A N D U M  

May 9 ,  1977 

I -  

TO Fi le URS #7028 
FROM S C Behrens 

SUBJECT Broomfield Emergency Water Supply 
Technical Coordination Meeting with Broomfield 

On May 9, 1977, a meeting was held in Broomfield as a follow-up to the 
study orientation meeting held at Rocky Flats Plant on Friday, May 6, 
1977 Those in attendance were as follows 

Gip Wilson - Broomfield 
Mike Mi ddleton - Broomf ield 
Ron Foster - ERDA 

Chuck Rose - Rockwell 
Steve Behrens - URS 
Ed Weber - URS 

Items discussed at this meeting were as follows 

1 Several proposed changes are being contemplated to both the Broom- 
field and Denver Service Areas Several areas now on the Broom- 
field system but located in the Denver Service Area (by contract) 
are going to be transfered to the Denver System This is a conflict 
with the general desire of the city to become totally self-sufficient 
Specific 1 ine changes were discussed and will be incorporated into 
our network distribution runs 

2 Additional storage is required on the Denver System which we can assume 
will be placed adjacent to the existing storage facilities at the exist- 
ing location 

3 Additional pumping facilities and back-up systems would be required to 
furnish Broomfield with an emergency supply in Conduit 81 

a The pump station at 96th and Washington currently has three pumps 
(2 active 8 1 standby) 
ultimately planned for seven pumps at 5 MGD each providing a 
capacity of 35 MGD 

The station was believed to have been 

b Jerry Kavanaugh with the DWB has detailed information concerning 
this system 

4 Broomfield has had to furnish emergency service to the Denver system for 
approximately 2 weeks due to a power outage at the pump station on Conduit 
81 

5 The energency agreement between Broomfield, Westminster and the DUB was 
presented, and discussed A three way connection at 128th and Huron St 
with Conduit 81 and a 12" pipe from Westminster is the interlocking basis 
f o r  this agreement 





M E M O R A N D U M  

May 1 1 ,  1976 

TO Fi le URS #7028 

FROM Weber and Behrens 

R -  

SUBJECT Broomf ield Emergency Water Supply Meeting at Westminster 

on May 1 1 ,  1977, a meeting was held in Westminster to discuss the possi- 
bility of obtaining emergency water service from Westminster 
the meeting were 

Present at 

Marvin Thurber 
Steve Garman 
W D Crossland 
C Rose 
Frank Richter 
Ron Foster 
Steve Behrens 
Ed Weber 

Director of Operations, - Westminster 
City Manager, Westminster 
Rockwell, Int 
Rockwell, Int 
Rockwell, Int 
E RDA 
URS Co 
URS Co 

Westminster can supply emergency water only for periods not longer than 3 or 4 
days 

Present treatment capacity is 21 MGD for the maximum day For periods of maxi- 
mum demand as long as a week, the capaci ty is reduced to 85% 

Westminster experienced 13% growth during the past year and is the fastest grow- 
ing city in the area 

Westminster increased the height of the dam at Standley Lake and in effect con- 
structed a new reservoir on top of the existing one 
was added at this time with 12,000 A-F going to FRICO and the top 12,000 ft to 
Westminster The maximum water surface elevation is 96 ft 

24,000 acre ft of storage 

Because of damage to the riprap, the state engineer has restricted the water sur- 
face elevation to 89 ft 
storage 
and Thornton Westminster has difficulties dealing with FRlCO concerning costs 
for repairs and maintenance At the present time, Westminster I S  in poor shape 
on raw water supply 

thereby depriving Westminster of 7,500 acre ft of 
Fourteen percent of the bottom 30,000 acre ft belong to Westminster 

Westminster is attempting to increase their raw water supply with exchange agree- 
ments with FRICO Westminster will use the water from Standley Lake and will re- 
turn it to the farmers Highline Canal after it passes through the sewage treat- 
ment plant Water lost during use must be replaced Thurber suggested that this 
would be an advantageous arrangement for Broomf ield to pursue with the agricultural 
users on Bull Ditch It may be necessary to store the sewage treatment plant 
effluent down stream for the farmers 

An interconnection between Broomfield and Westminster at 120th and Sheridan would 
be desirable for both cities for energency service Thurber gave URS data on 
pressures and flows at this location for the ultimate system peak day demand We 
are to call Ed Ross of Henningson,Durham, E Richardson (HDR) (861-1300) i f  more 
information is required 
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FROM 

SUBJECT 

A b i -week 
5/17/1977 

M E M O R A N D U M  

May 17, I977 

Fi le URS #7028 

S C Behrens 

Broomfield Emergency Water Supply - B1-Weekly Meeting 
y meeting was held at Rocky Flats Plant at 10 00 a m , Tuesday, 
Those in attendance were as follows 

G M Galm sh ERDA R E Yoder Rockwell 
Earl Bean E RDA W D Crossland Rockwell 
J A Watt E RDA Chuck Rose Rockwell 
R Foster E RDA D G Mason Rockwell 
B McWhinnie URS H-R Ellis Rockwell 
S Behrens URS F Richter Rockwe1 1 
E Weber U RS 
H K1 ine URS 

I briefly reviewed the schedule and introduced 4 topics for discussion 

1 Review memorandum notes from recent coordination meetings 
2 Present and discuss Treated Water Alternative Matrix 
3 Englewood/Ranch Creek raw water agreement with DWB 
4 Brief summary of project to date 

We first discussed the "draft" memos of the meetings held on May 6, 1977, 
with Broomfield and the DWB Chuck Rose presented ERDA/Rockwell review 
comments which we were to incorporate into the final memos and return to 
ERDA/Rockwell for distribut ion I presented memorandums of a subsequent 
meetings with Broomfield on May 9, 1977, and Westminster on May 11, 1977 

We then discussed a Treated Water Alternative Matrix which covered 2 alter- 
nate water sources (Denver and Westminster) at 3 levels of Service (Exist- 
ing Future, and Ultimate) 
concerning this Matrix 

The following Is a summary of some of the comments 

1 The matrix presented is only in draft form showing tentative information 
Data shown will be checked, expanded, and presented in a more final form 
at our next Bi-Weekly Meeting 

2 The identified water requirements for the various levels of service were 
assumed on the basis of information received from Broomfield, DWB, and 
a 1973 report prepared for Broomfield by NHPQ "The Water System Plan" 
This information included 

a Population projections 
b Capacity of Condui t 81 
c Capacity of Broomfield WTP 
d Factors for Max Day and Peak Hour water use based on average day 

va 1 ues 

Max Day = Average Day x 2 75 
Peak Hour = Average Day x 2 75 x 2 19 
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1 Presentation of tentative Raw Water AltanwttW DlcortW #t nlolt bt-W#&?y 
Meeting 



2 Coordination meeting with FRICO 

3 Informational request from the DWB concerning the purchase of Denver 
sewage effluent as a reuse raw water source for Broomfield 
draft" letter was given to Chuck Rose for transmittal to the DUB) 

(a "rough 

The next Bi-Weekly meeting time and place was set at 10 00 a m , Wednesday, 
June 1, 1977, at URS 



M E M O R A N D U M  

June 1, 1977 

TO URS #7028 
FROM S C BEHRENS 
SUBJECT Broomfield Emergency Water Supply - Bi-Weekly Meeting 
A bi-weekly meeting was held at the URS office at IO 00 A M Wednesday, 
June 1, 1977 Those in attendance were as follows 

R E Yoder - Rockwell 
W 0 Crossland - Rockwel 
Chuck Rose - Rockwell 
Frank Richter - Rockwel 

A Raw Water Alternative Matrix 
for discussion The following 
conce rn i ng t h i s Mat r i x 

Ron Foster - ERDA 
Bob McWhinnie - URS 
Steve Behrens - URS 
Ed Weber - URS 

covering I5 alternatives was presented 
is a summary of comments that were raised 

1 The information contained in the Matrix is very tentative at this time 
and will be checked, expanded, and presented in a more final form during 
our Alternative Evaluation Analysis 

2 The assumed criteria for each alternative was to provide Broomfield with 
a supply equal to the future capacity of their existing water treatment 
plant (WTP) of 8 0 MGD or a years supply of raw water at approximately 
2500 AF excluding the existing Church Ditch source which supplies 
Broomfield with approximately 700 AF per year 

3 All cost figures represent "first cut" estimates and will be researched 
more thoroughly and presented in more detail during the Alternative Evalua- 
tion Analysis 

Rocky Flats (RF) Lake is owned by the State of Colorado as school 
property and would have to be purchased from the state possibly on 
an exchange basis for other suitable land 

Mr Church has fishing rights to RF Lake which may have to be com- 
pensated if purchasing the lake would prohibit the use of these rights 

Conduit installation should be located to minimize the amount of 
trench easement required This includes placing the new conduit 
on as much property owned by RF Plant and Broomfield as possible 

Energy costs for each alternative should be evaluated and included in 
the analysis 

Estimates of both time and legal fees for possibleadjudication of each 
alternative will be examined and presented in final form during the 
Alternative Evaluation 



I- 
I M E M O R A N D U M  

June 2 , 1977 

1 
I 
I 
1 
I 
I 
1- 
1 

TO FI 1 e uRS #7028 

From S C Behrens 

Subject Broomfield Emergency Water Supply Study Meeting with 
Broomfield to Present Treated and Raw Water Alternatives 

On June 2, 1977, a meeting was held at Rocky Flats Plant with represent- 
atives from ERDA, Rockwell and Broomfield to discuss various tentative 
treated and raw water alternatives for providing Broomfield with an 
emergency water supply Those in attendance included 

Rockwell - R 0 Williams 
Rockwell - R E Yoder 
Rockwell - W D Crossland 
Rockwell - C R Ross 
Rockwell - J E Dorr 
E RDA - R L Foster 
E RDA - J A Watt 

ERDA - 
ERDA - 
B rmfd 
Brmfd 
B rmf d 
Brmfd 
URS 
URS 

E W Bean 
W M Lamb 
- Walt Spader 
- George DiCiero - Bing Barstow 
- Gip Wilson 
- Bob McWhinnie - Steve Behrens 

A Treated Water Alternative Matrix covering 2 alternate sources and a Raw 
Water Alternative Matrix identifying 17 alternate systems were presented 
for discussion The following is a sumnary of comments that were raised 
concerning these matrices 

Any emergency water supply system providing a level of service that re- 
quires water restrictions such as limiting irrigation would be unaccept- 
able to Broomf ield 

Broomfield stated that Conduit #81 would be an acceptable emergency water 
supply source and should be considered as long as it does not constitute an 
encroachment on an opportunity to provide normal water capacity to the fu- 
ture growth of Broomfield 

Reuse alternatives offer a real possibility for an emergency source system 
Broomfield would be receptive to working out trade agreements similar to 
what Westminster is doing with downstream users off the FRICO (Standley 
Reservoi r) system 

Broomfield's primary desire is to replace Great Western Reservoir with a 
new reservoir at an acceptable site with a delivery system to the existing 
Water Treatment Plant Broomfield realizes the problems in aquiring addi- 
tional water and acknowledged their responsibility in this area (lo provide 
for the future growth of their community They would like to have their 
ultimate system sage and free of any concern over possible contamination 
and feel this would be best accompl ished thru a new reservoir site 

Broomfield acknowledged that either a reuse or new reservoir alternative 
would require a substantial amount of time to implement, and offered the 
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M E M O R A N D U M  

July 8, 1977 

TO F i l e  URS #7028 
FROM S C Behrens 
SUBJECT Broomf ield Emergency Water Supply Study 

Bi-Weekly Project Meeting 

On Thursday, June 30, 1977, a project meeting was held at  Rocky F la t s  
Plant to review the work accomplished to date and discuss future act i v i -  
t i e s  Those in attendance were as follows 

Rockwell International E RDA 

W D Crossland 
C R Rose 
H R E l l i s  
M s  Schulte 

E W Bean 
J Watt 
R Foster 

URS 

B McWhinnie 
S Behrens 
E Weber 
H K l i ne  

The project schedule cal led for a submittal of the draft report for review 
by EROA/Rockwell and other ent i t ie s  during the following two weeks Since 
the draft report had not yet been prepared there w i l l  have to be some ad- 
justments made in the remaining time frame of the project The exact ex- 
tent o f  adjustment in terms of any need for a contract time extension had 
not yet been determined I t  appears, however, that a tentative submittal 
dateof the draft  report on July 12, 1977, could be achieved with some of  
this required time being taken from the period allocated to f i n a l i z e  the 
report (711 3/77 t o  7/27/77) 

Several items were submitted for review which included the follcwing 

Revised Report Outline 
Report Figures #I-7 
Report Tables #1-3 
Cost Tabulation Sheet 

Several items were discussed concerning the report preparation wh 
ed the following 

1 Use o f  USGS Quadrangle and Front Range base maps for report f 

ch includ- 

gures 

2 Cost estimates should follow ERDA/Rockwell format and should include a l l  
standard adjustments 

3 Report format should represent a technical document and present only the 
factual data i n  a c lear and understandable manner 
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M E M O R A N D U M  

July 6 ,  1977 

TO Fi  l e  URS #7028 
FROM R C McWhinnie 
SUBJECT Broomfield Emergency Water Supply Study 

Meeting with C i ty  o f  Arvada 

On July 6, 1977, a meeting was held with representatives from ERDA, 
Rockwell and Arvada to discuss possible inter-relationships of the 
project with Arvada's future water plans Those in attendance were 
as follows 

Ron Culbertson, City Engineer, Arvada Chuck Rose, Rockwell 
Rich Widmer, Development Engineer, Arvada Bob McWhinnie, URS 
Ron Foster, ERDA 

URS requested a meeting with M r  Culbertson to discuss the po s s i b i l i t y  
o f  purchase o r  lease of water storage in  Arvada's proposed Blunn Re- 
servoir  on Ralston Creek 

M r  Culbertson gave some general information on the Blunn Project and 
provided Xerox copies of pertinent pages o f  the pre-design report by 
Engineering Consultants, Inc o f  Denver 

Blunn Reservoir i s  planned at 5,000, acre-feet active storage plus 
800+ acre-feet inactive storage and is about 92 feet high There IS 
somZ extra capac I ty (2,000 acre-feet+) and add I t ional capac I ty could be 
added in the same physical s i t e  

+ 

- 
Water sources are Ralston Creek, Ralston Reservoir under a raw water 
contract with Denver, Church Ditch and Farmers Highline v ia pumping 
up to the reservoir 

M r  Culbertson further stated that Arvada had explored alternatives 
and decided on the Blunn Project for the following reasons Denver 
wasn't interested in  providing additional raw or treated water to 
Arvada Arvada f e l t  i t  could operate its awn supply and treatment system 
cheaper than i t  could purchase from Denver Arvada needs water storage 
to maximize its present Ralston and Clear Creek water r ights  and the 
raw water available from Denver Arvada wishes to retain i t s  independ- 
ence through a separate water system. 

M r  
people and the overall  plan called for  120,000 persons 

Widmer added that the latest  Arvada population estimate was 82,000+ - 
Boettcher i s  reviewing the financing of the Blunn Project and adjustments 
w i l l  be made to the tap fees and water rates to pay for the project 

Arvada would want t o  protect its interests in the Blunn Project and re- 
tain a l l  possible options For that reason, Arvada would probably pre- 
fer to lease water storage or  other f a c i l i t i e s  rather than jo in t  venture 
proj ec ts 

The Blunn Project w i l l  probably be constructed s ta r t ing  in  a couple of 
years 
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M E M O R A N D U M  

August 20, 1977 

TO File - URS #702 

FROM R C McWhinnie 

SUBJECT Review of Report Draft 

The following review meetings were held with personnel of ERDA and Rockwell 
International to review the draft report 

Auqust 1, 1977, at Rocky Flats 

C R Rose 
F K Richter 
R Foster 
R C McWhinnie 
S C Behrens 

Rockwell International 
Rockwe 1 1 In terna t iona 1 
ERDA 
URS Company 
URS Company 

August 5, 1977, at URS Company 

C R Rose 
R Foster 
R C McWhinnie 

Rockwell lnternat ional 
ERDA 
URS Company 

August 1 1 ,  1977, at Rocky Flats 

C R Rose Rockwell International 
F K Richter Rockwell International 
R Foster ERDA 
R C McWhinnie URS Company 
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APPENDIX B TREATED WATER SYSTEM DISTRIBUTION ANALYSIS 

System Analysis 

The objective of this study is to evaluate feasible alternatives for 

providing Broomfield with an emergency water supply while awaiting the com- 

pletion of the Rocky Flats surface water control and water control and re- 

cycle projects (which are scheduled to be in full operation in 1979) As 

part of this study, consideration was to be given to purchasing the 

remaining 3/7 capacity of Conduit No 81 which conveys treated water 

from Denver to Broomfield and to consider 3 levels of service for an 
emergency supply These levels are based on the existing and proposed 

capacity of the Broomfield Water Treatment Plant 

Service Level 1 - Existing condition with 5 5 MGD maximum day use 
in the Broomfield Service area and 3 1 MGD 
maximum day use in the Denver Service area 

These are the present day demands with no 

restrictions on use 

Service Level 2 - Future planned service of 8 0 MGD maximum day 
use in the Broomfield Service area and 9 7 MGD 
maximum day use in the Denver Service area 

Maximum day demands, with no restrictions on 

use, are expected to reach these values in 1985 

Service Level 3 - Ultimate planned service of 8 0 MGD maximum day 
use in the Broomfield Service area and 15 8 MGD 
maximurn day use in the Denver Service area 

Maximum day demands, with no restrictions on use, 

are expected to reach these values in 1990 

The Denver Water Board has indicated reluctance to sell the 

remaining 3/7 capacity of Conduit No 

critical shortage of treated water throughout the metropolitan-wide 

81 at this time because of a 
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In summation, the 4/7 capacity now owned by Broomfield will 
adequately provide an emergency supply of treated water until the surface 

water control and water control and recycle projects at Rocky Flats 

are completed in 1979, and with sprinkling restrictions, for several 
years beyond I f  an emergency supply is needed permanently or until a 
replacement raw water source can be provided for Great Western Reservoir, 

purchasing the remaining 3/7 capacity of Conduit No 
provide capacity for full system demands until 1983, and with sprinkling 
restrictions, permanently Broomfield would have to purchase the added 

capaci ty of Conduit No 81 by 1985 to meet normal growth needs, and this 

could serve as a permanent emergency supply of at least 67% of normal 
maximum day use Figure B-1 illustrates the relationships of projected 

normal and emergency water use rates for a combined system operating 

entirely on Conduit No 81 

81 by 1982 would 

Broomf ield wi 1 1  be required to make substantial improvements 

after purchase of the remaining 3/7 of Conduit No 
of the distribution and storage system in the Denver Service area 

This will include mains to serve new areas and to increase the 

transmission capacity between the master meter and the storage facilities 

at the far end of the system to fully use the 15 8 MGD which will then 
be available Additional storage capacity of about 12 MGD will also 
be required, and it is presumed at this time that all of it will be 

constructed at the present site 

81 for the development 

The use of water from the Denver system as an emergency supply 

would require these improvements and additions to the water distribution, 

transmission and storage system to be accelerated beyond that required 

for normal growth Figure 8-2, entitled "Projection of Broomfield 

Service Area Maximum Day Water Use Rates" shows the relationship of 

the projected normal maximum day use rate and the available emergency 

supply 
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At present, in 1977, the normal maximum day demand for the Broomfield 

Service area is 5 5 MGD, while the excess capacity in Conduit No 81 
above the normal demands of the Denver Service area is 6 6 MGD The 

normal demands of both systems could be met until some time between 1978 
and 1985 After 1978, increased restrictions on sprinkl ing wi 1 1  be 

required unti 1 the maximum day use is reduced to 4 7 MGD (67% of 7 0 MGD) 
in 1982 

After 1982, if the remainder of Conduit No 81 is not acquired, 

restrictions on sprinkling must be increased until maximum day use is 

reduced to 4 4 MGD in 1985 and will remain at that level thereafter 

If all of Conduit No 81 is acquired and if adequate interface 

capacity is provided between the systems and additional transmission 

capacity provided within the Denver system, the full normal maximum day 

needs of both systems could be met until 1983 
increasing sprinkling restrictions would be required, decreasing the 

maximum day use to 7 2 MGD in 1985 and 5 4 MGD in 1990 and thereafter 

After this date, gradually 

An interface connection between the two systems with a capacity 

of 5 8 MGD (4,000 GPM) would be adequate to supply the emergency needs 

of the Broomf i el d system 

Network Distribution Analysis 

Water distribution network checks were made for each emergency 

supply source connection to the existing system and to an expanded 

system which included several proposed future system modifications 

These checks were made using the analysis techniques contained in 

"A Computer Program for the Analysis of Pressure and Flow in Pipe 
Distribution Systems" by Don J 

of the University of Kentucky as revised in 1975 The distribution 

analysis performed with this program, which has been used by the City 

Wood of the Civil Engineering Department 
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14 

15 

Computer 

hour use 

The procedure is relatively fast Typical computer times 
for the IBM 370-165 located at the University of Kentucky 
are as follows systems under 50 pipes take less than 
1 second, a system of 80 pipes takes about 2-3 seconds and 
a system of 180 pipes takes about 12-15 seconds to analyze 
one situation 

The analytical procedure used in the program has the character- 
istic that it will converge for all situations This is a 
significant advantage over other procedures which will not 
converge to a solution for certain conditions 

No assumptions (such as initial flowrates or pressures) are 
requ i red 

Any number of situations can be analyzed with the same 
computer run - any parameter can be changed - a special 
feature allows all flow demands to be changed by a constant 
factor 

A data check can be specified which will check and output the 
data for any run including any number of changes This 
allows the user to verify his data and can be used to avoid 
making runs with incorrect data " 

, 

runs were made for average day use, maximum day use, and peak 

for the following conditions 

1 Service level 1 with the present configuration of mains and 

service areas under normal conditions 

2 Same as previous runs under 1 except that all outflows were 

reduced to reflect sprinkl ing restrictions and with provision 

to supply 2,690 GPM by pumping from the Denver system to the 

Broomfield Service area 

3 Service level 2 with the future configuration of mains and 

service areas under normal conditions 

4 Same as the previous runs under 3, except that all outflows 

were reduced to reflect sprinkling restrictions and with provision 

to supply 3,200 GPM by pumping from the Denver system to the 
Broomfield Service area 

9 7 MGD used in this run is limited to 55% of the normal maximum 
day flow of 17 7 MGD and is not adequate to meet emergency 
requirements in 1985 An emergency supply of 9 7 MGD will be 

The emergency maximum day flow of 
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RESOURCE MATERIALS 

1 Hydrology of a Nuclear-Processing Plant Site, Rocky Flats, 
Jefferson County, Colorado, U S Geological Survey, Open-File 
Report 76-268, By R Theodore Hurr, Denver, Colorado March 1976 

2 Liquid Waste Control and Miscellaneous Improvements, Invitation No 
292-72-3, Prepared by The Ken R White Company, Denver, Colorado 
March, 1972 

3 Final Report Lamm-Wirth Task Force on Rocky Flats, October 1, 
1975 

4 Comprehensive Uti 1 ity Plan, Broomfield, Colorado, Amendment No 1, 
July, 1975 Prepared by Nelson, Haley, Patterson and Quirk, Inc , 
Consulting Engineers 

5 Comprehensive Utility Plan, Broomfield Colorado, October, 1973 
Prepared by Nelson, Haley, Patterson E. Quirk, Inc , Consulting 
Eng I nee rs 

6 Metropolitan Water Requirements E Resources 1975-2010, Volumes I ,  I1 
& I l l ,  Prepared for Colorado State Legislature, Metropolitan Denver 
Water Study Committee 

7 Summary of sampling results attached to letter from B W Colston, 
Area Manager, USAEC to the Honorable John Elliott, Mayor of the 
City of Broomfield, September 24, 1973 

8 Soils Investigation for Increased Water Retention, Rocky Flats 
Plant, Jefferson County, Colorado Prepared by The Ken R White 
Company, June 8, 1971 

9 Denver Regional Council of Governments and the Urban Drainage 
and Flood Control District Rainfall Runoff Information Supple- 
mental Publication No 6 to Project REUSE Final Report May, 1972 

10 U S Atomic Energy Commission Investigation of the Tritium 
Release Occurrence at the Rocky Flats Plant November, 1973 
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